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How to help a plug 
keep plugging 


Pulp for paper making is chewed up inside this Jordan 
engine by a cone-shaped plug that forces the pulp 
against knife edges in the shell. Clearance between 
plug and shell must be held extremely close, so the de- 
signers mounted the plug shaft on Timken® bearings. 
Timken bearings take radial and thrust loads in any 
combination, keep shafts in positive alignment. De- 
flection and end movement are eliminated. 


Mounting plug shaft bearings 


The application shown here uses four single-row Timken 
tapered roller bearings mounted in pairs for the thrust 
and floating ends of the plug shaft. They are mounted 
directly on tapered sleeves and adjusted by means of 
shims between the cup follower and bearing housing. 


The right hand or thrust end bearing assembly carries 
the thrust load and is clamped on the shaft by means of 
an end cap and cap screws. A nut next to the tapered 
sleeve facilitates removal of the bearing assembly. 


Both thrust and floating ends are free to move laterally 
as the plug and shell are adjusted for clearance. Closures 
are of the piston-ring type. 


How you can learn 
more about bearings 


TIMKEN Some of the engineering problems you'll face after 
graduation will involve bearing applications. If 


BE opal ase Ne you'd like to learn more about this phase of engi- 

TAPERED ROLLER BEARINGS neering, we'll be glad to help. For a copy of the 
'270-page Genral Information Manual on Timken 
bearings, write today to The Timken Roller Bear- 
ing Company, Canton 6, Ohio. And don’t forget to 
clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER <> THE TIMKEN TAPERED ROLLER a> 
BEARING TAKES RADIAL @ AND THRUST -@- LOADS OR ANY COMBINATION ie 
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kaith of an Engineer... 


| AM AN ENGINEER. In my profession | take deep pride, but without 


vainglory; to it | owe solemn obligations that | am eager to fulfill. 


As an Engineer, | will participate in none but honest enterprises. To him that 
has engaged my services, as employer or client, | will give the utmost of per- 


formance and fidelity. 


When needed, my skill and knowledge shall be given without reservation 
for the public good. From special capacity springs the obligation to use it well 


in the service of humanity; and | accept the challenge that this implies. 


Jealous of the high repute of my calling, | will strive to protect the interests 
and the good name of any engineer that | may know to be deserving; but | will 
not shrink, should duty dictate, from disclosing the truth regarding anyone that, 


by unscrupulous act, has shown himself unworthy of the profession. 


Since the Age of Stone, human progress has been conditioned by the genius 
of my professional forbears. By them have been rendered usable to mankind 
Nature’s vast resources of material and energy. By them have been vitalized 
and turned to practical account the principles of science and the revelations of 
technology. Except for this heritage of accumulated experience, my efforts 
would be feeble. | dedicate myself to the dissemination of engineering knowl- 
edge, and, especially to the instruction of younger members of my profession 


in all its arts and traditions. 


To my fellows | pledge, in the same full measure | ask of them, integrity and 
fair dealing, tolerance and respect, and devotion to the standards and dignity 
of our profession; with the consciousness, always, that our special expertness 


carries with it the obligation to serve humanity with complete sincerity. 


Jimmy said 
(wo vilion prayers 


"God bless everybody!’ he said...short and sweet. 


“Then I kissed him goodnight, tucked him 
in, put out the light and went downstairs. 


“That was a big order! Two billion people 
on this earth ... and Jimmy was praying 
for them all! 

“Now ... if you were going to have that 
many people blessed, what one big blessing 
would you wish for them all? 


“Freedom! What finer thing than Freedom for 
all the peoples of the world? Why, anybody 
who knows what our Freedom really means 
would give his eyeteeth to be an American 
citizen. Let’s see why: 

“Here we have freedom of religion. Our news- 
papers can say anything they want and so can 
we, short of libel, slander or sedition. Our 
kids are taught Freedom from kindergarten 
up. Here we have a free choice of places to 
live in, businesses to go into or jobs to work 
at, like mine at Republic (you ought to see 
the steel we’re producing down at the plant!) 


“Come voting time, nobody sees us mark our 
ballots ... nor can he know whom we vote 
for. And we can squawk our heads off in town 
meetings or write what we think to our Con- 
gressmen ... and nobody puts us in jail for it. 


“As long as we don’t step on the other fellow’s 

Freedom, we Americans are the freest people Y= S x. 
in the world. But there are plenty of people Wi we 
trying to rob us of those Freedoms and run "SS \\\WH 
things their way. Outside enemies .. . but we WY 
have plenty zside, too. They sneak into 
our schools, businesses, unions, social clubs 
... everywhere! 


“Let’s keep an eye on those who attack our 
Freedoms ... while Jimmy prays for the other 
two billion whose greatest blessing would be 
the Freedoms we already have!” 


REPUBLIC STEEL 


Republic Building, Cleveland 1, Ohio 
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LIKE GOLD, SCRAP IS WHERE YOU FIND IT! And 
there’s scarcely an industry, business or storage yard 
that cannot yield a rich load of Scrap Iron. Do you 
know that it takes 100 tons of Scrap Iron to produce 
200 tons of mew steel? Of course, you know how badly 
America needs that new steel today. For Defense. For 
Construction. For Production. And for Civilian needs. 
Prospect around your place for all the discarded, 
broken, worn or obsolete equipment, tools and 
machines today. And sell it to your local “junk” dealer 
for Scrap tomorrow ! 


* * * 


For a full color reprint of this advertisement, 
write Dept. H, Republic Steel, Cleveland 1, Obio. 
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our cover 


Color television cameras get a close-up of one of the enter- 
tainers who appeared on the field tests of the RCA all-elec- 
tronic compatible system of color television. (Courtesy of RCA). 


our frontispiece 


Round and round he goes, and when he stops, this workman 
will have finished inspecting a series of large stator frames 
for electric motors. These stator frames constitute the stationary 
portion of electric motors, inside which rotors spin to produce 
mechanical power. (Courtesy of General Electric). 


cleaner air through... 


aerosol 


Air is generally assumed to consist of 
79 per cent nitrogen, 20 per cent oxy- 
gen, 0.2 per cent argon, a varying 
amount of water and traces of other 
substances. Everyone knows how impor- 
tant the oxygen and nitrogen are to the 
plant and animal life on earth, but very 
few know the effect those “other sub- 
stances” have. Some of them are chem- 
ically inert, others are not, but prac- 
tically all are enough of a nuisance to 
be considered an air contaminant. 


Air contaminants are of two general 
classes, gases and aerosols. The contam- 
inants are formed in part by nature, but 
man must shoulder the blame for most 
of them. Combustion products of gas, 
oil, and coal and discharges from chem- 
ical and metallurgical processes, refin- 

eries, incinerators, disposal plants, and 
stockyards furnish most of the fumes 

and dust in the air. Some discharges, 
however, are not obectionable until na- 
ture oxidizes them or otherwise changes 
them by a photochemical process. Na- 
ture also disperses and dilutes these by 
the action of winds. At other times she 
turns about and holds the annoying par- 
ticles near the ground, often with dis- 
astrous results. 


The most important of the gases that 
pollute the air are the sulfur com- 
pounds. Sulfur dioxide in concentrations 
of 0.5 ppm parts per million by vol- 
ume) is injurious to vegetation. The 

“average person tastes and smells SO, 
at 3 ppm. At 10 ppm severe throat ir- 
ritation occurs. At 15 ppm a human can 
endure only one hour. Sulfur dioxide 
is also responsible for a great part of 
the corrosion of metal articles. It is 
slowly oxidized by action of the sun- 
light to sulfur trioxide, the anhydride 
of sulfuric acid. In the presence of the 
water vapor in the atmosphere, the lat- 
ter forms sulfuric acid mist. Hydrogen 
sulfide is not often found in appreciable 
quantities in the air, because it is easily 
oxidized to sulfur dioxide, the lesser of 
the evils. 

It is easy to eliminate the hydrogen 
sulfide problem by oxidation. It does 
not, however, do anything to improve 
the sulfur dioxide problem. A good lab- 
oratory method for removing the gas is 
absorbtion in water or a water solution. 
Since it requires about 25 tons of water 
to absorb the SO, formed by the com- 
bustion of one ton of coal, the treat- 
ment. plant must be quite large. Hence, 
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research 


by Tom Tucker, ch.e. ‘53 


Tom is a junior in 
chemical engineering. In 
the past two years at Illi- 
nois, he has worked his 
way to an assistant edi- 
tor’s job on the TECH. He 
has also worked on com- 
mittees for the engineer- 
ing open house in 1950 
and St. Pat’s Ball in 1951. 

In addition to these en- 
gineering activities, Tom 
is a member of the Uni- 
versity concert and march- 
ing bands. He is also 
on the board of directors 
of the Cosmopolitan. 

In spite of his extra- 
curricular work, his class 
work has been good enough 
to gain him entrance into 
Phi Eta Sigma and Sigma 
Tau. 


TOM TUCKER 


the method is not widely used in indus- 
try. Other disadvantages to this meth- 
od are the high costs and the lack of 
places where the sulfurous acid formed 
can be dumped. The Engineering Ex- 
periment Station has studied means of 
oxidizing the SO, to SO, over a cata- 
lyst and absorbing in water at the same 
time. In at least two industrial instal- 
lations, this method is producing  sul- 
furic from waste gases in quantities of 
commercial importance. 

Absorbing in a liquid and then re- 
generating the solvent by heating is also 
well known. The solvents used include 
organic amines, basic aluminum sulfate 
solution, ammonium sulfite-bisulfite so- 
lutions, sodium borate-borid acid solu- 
tions, and many others. The large 
amount of heat necessary to regenerate 
the solvent, partial oxidation of SO, to 


TABLE 1. 

PHYSIOLOGICAL EFFECTS OF GASES AND VAPORS 
SOMETIMES PRESENT IN INDUSTRIAL ATMOSPHERES 
(CONCENTRATIONS IN PARTS PER MILLION 
BY VOLUME) 


a c 
3 a eae 
v 3S ttt 
e v 9 ofe 
E 4 f gi bE: 
2 9 ¢. 9 
3 E + g8 G.8 
a = £ ke Gog 
3 > s- = 9° ° 
n = & BO 1s) 
Acrolein CH:CHCHO = eye irritant 0.5% 150-200 
Ammonia NH: throat irritant, 100 2,500 
edema 
Carbon co headache, heart 100 2,000 
monoxide effect 
Chlorine Cla irritation, edema i 35-60 
Formaldehyde HCHO eye irritant 5* 20-100 
Hydrocarbons 
aromatic Cu nausea 86* 10,000 
CoHsCHs 200° 
aliphatic CoH et al Nizziness, nausea 500* 20,000 
(gasoline) 
Hydrogen HC) throat irritant, 5° 1,000 
chloride 
Hydrogen HCN headache, 10* 100-200 
eyanide paralysis 
Hydrogen HeF2 throat irritant, 3 50-100 
fluoride mottled teeth 
Hydrogen Hes paralysis 20° 500 
sulfide 
Nitrogen NO, NO: irritation, edema 26 © 100-150 
oxides 
Phosgene cock Jung irritant, 1 25 
edema 
Sulfur SO: throat and lung 3 50-250 
dioxide irritant 
Sulfur SOn throat irritant 2 10 
trioxide 


SO,, and the large volumes of dust- 
laden gases which must be handled are 
the chief disadvantages to this method. 
Another method of commercial im- 
portance is neutralization with am- 
monia. The eventual product is am- 
monium sulfate, a valuable fertilizer. 
Nitrogen oxides are seldom found in 
concentrations which are sufficient to 
be noticed. These compounds are im- 
portant because they catalyse the oxida- 
tion of sulfur dioxide. Nitric oxide 
(NO,) is readily soluble in water and 
an easily be removed from waste gases. 
Nitrous oxide (NO) reacts with the 
oxygen of the atmosphere to form ni- 
tric oxide. Since the reaction does not 
go to completion, the oxidation and ab- 
sorption of nitrous oxide is carried out 
in a series of steps. Ammonia is seldom 
allowed to pass into the air because it 
is very soluble in water and this water 
solution is of great commercial value. 


Carbon dioxide concentrations are sel- 
dom of any importance. Carbon dioxide 
must be present to the extent of 0.5 per 
cent or more before any effect on man 
is noticeable. At 5 per cent, however, 
breathing becomes difficult. In closed 
places carbon monoxide is recognized to 
be quite dangerous. About 400 ppm will 
produce a headache in two or three 
hours. In one hour, 0.4 per cent is 
fatal. Below 100 ppm, the gas has no 
effect. Since both gases are odorless and 
colorless, they are not considered ob- 
noxious in the open. 

Aerosols are suspensions of finely 
divided particles in air or other gas. 
Aerosols remain in suspension because 
their rate of fall is small compared to 
the Brownian movement or turbulent 
diffusion. The above definition includes 
particles, both in liquid and solid, be- 
tween 0.1 and 100 microns in diameter. 
When these particles are chiefly water, 
the aerosol is called fog, mist, or cloud. 
Smoke is an aerosol consisting of par- 
ticles formed by combustion. Fumes re- 
sult from chemical action. 

The chemical properties of aerosols 
are less important than are the physical 
properties. To most persons, the most 
important property of an aerosol is its 
visibility. Sufficient quantities of smoke, 
fog, or smog to stop auto and air traf- 
fic often occur. It may be surprising 
to learn that the particles do not form 
an actual barrier against the light 

(continued on page 28) 


with the 


(Editor's note: This is the first of a series of articles designed 
to acquaint you with the many industries in the Midwestern area. 
Here you will find information, pertinent to you, concerning new 
industrial developments, a variety of production techniques, prod- 
ucts, problems, and job opportunities. We shall bring to you, each 
month, a different industry encompassing a cross section of all 
types of industrial development. This is your magazine, so we shall 
appreciate your requests for information about specific industries.) 


The Keyword—Expansion 


It was in 1929 that C. F. Sweigert brought together 
three companies, all of which produced logging equipment, 
into a new organization that has grown to be the world’s 
largest manufacturer of tractor winches and other tractor 
equipment. The Hyster Company, with over 662 dealer 
stores in 58 countries of the world, has expanded steadily 
and soundly to meet the ever-increasing demand for ma- 
terials handling equipment in this age of optimum produc- 
tion through maximum efficiency. During this evolution, 
production facilities of Hyster Company have, due to 
extensive Eastern markets, been extended from the original 

- plant in Portland, Oregon, to include functionally inde- 
pendent plants in Peoria and Danville, Illinois. Continuing 
this growth, these Hyster plants are currently subject to 
the largest integrated expansion plan since the founding of 
the company, which is contrived to increase the overall man- 
ufacturing capacity by one third. The Hyster Company is 
a carefully growing organization that will be equipped to 
produce for peace or preparedness. 


The Plant—Danville 


Hyster in Danville directly reflects the superior plan- 
ning and invaluable experience which has been used in de- 
signing its materials handling and fabrication arrangement. 
Opened in 1946, and at this time undergoing major changes 
designed to utilize the “straight through” production line 
technique to its fullest advantage, Hyster is an industrial 
company which offers a wealth of experience to industrial 
and mechanical engineers who are interested in the latest 
developments in production control methods. A hint as to 
the future of the Danville plant may be found in the casual 
prediction of a Hyster executive that within five years, 
Danville will house the largest of the Hyster plants. Cer- 
tainly it seems that any development which will improve 
materials handling is here to stay—and Hyster is one of 
the leaders in the materials handling field. 


A Product—Flexibility 


Though the Hyster Company produces a large assort- 
ment of equipment for lifting or pulling, the Danville plant 
is presently restricting production to the 2,000 7b and 4,000 
1b lift trucks, designated QN-20 and YT-40, and the 
Salisbury turret truck. The entire complement of Hyster 
equipment includes towing winches, worm drive winches, 
tractor donkeys, tractor cranes, logging arches and sulkies, 
the Hystaway and the grid roller, and an assortment of 
industrial truck equipment such as fork lift trucks, straddle 
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Hyster Company 


by Al Vejar, gen.e. ‘53 


trucks, turret trucks, and the Karry Krane. Each of these 
basic units has a number of special purpose attachments 
which greatly increase its flexibility. There are adapters 
covering a variety of needs, including scoops, booms, aprons, 
rams, paper-roll and drum handling arms, and, most im- 
portant, the Load-Grab, which lifts its load by hydraulic 
side pressure rather than underneath support. It must be 
emphasized that the accompanying illustrations show a min- 
imum of the infinite potential of uses for Hyster industrial 
trucks. The extreme usefulness of such materials handling 
machines is becoming more and more evident in new pro- 
duction techniques, and as industry develops new needs 
and specialized problems, Hyster is meeting these needs 
with new attachmnts and more versatile machines. “For any 
lift or pull’ is a slogan which Hyster intends to live up to. 


- 


Production—The Preparation 


Hyster differs from many industrial plants in that it 
is almost entirely independent of other than policy controls 
from the home plant in Portland, Oregon. This necessi- 
tates the inclusion of a complete traffic management and 
purchasing department in the plant which contracts for 
many of the finished parts and sublets some of the fabrica- 
tion work. A planning department is also at work to pro- 
mote optimum production and plan for expansion and 
reorganization of productive units for greater efficiency. 
At present, the machine shop at the plant produces approxi- 
mately one half of the parts necessary to the construction 
of the lift trucks. The remaining parts are purchased di- 
rectly by the plant, or, occasionally, purchased by the home 
plant in a collective buying arrangement and shipped to 
the subsidiarics by trans-continental, Hyster-owned, trucks. 
All of the castings making up the lift trucks are contracted 
for, as are hydraulic equipment, engines, tires, wheels, and 
some sublet metal fabrication. Finished components, ready 
for assembly, are brought from the storage area, just within 
the loading dock, to the central stores area which separates 
the fabricating and machine shops from the assembly line. 
Now, let’s follow the production of a lift truck all the 
way through the factory. 


Fabrication and Stores 


The production flow of this plant is almost a “U,” with 
the three truck-receiving dock, including storage area, and 
railway supply spur both entering one side of this “U.” 
Material from the loading dock is moved, by overhead 
crane and lift truck, into the machine shop which is com- 
prised of the ‘“‘casting machine shop” where all unfinished 
castings are prepared, and the “bar stock machine shop” 
where an automatic turret lathe and manually operated 
lathes reduce bar stock to finished parts. This side of the 
plant also houses the welding and cutting equipment used 
in fabricating the frames and counterbalances for the trucks. 
Here, in the “plate shop,” cutting torches bite through slabs 
of metal over six in thick, allowing the use of cut and 
welded, rather than cast, counterbalances. In this shop the 
welding sub-assembly is completed and the truck begins to 
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take form. It then enters the spray room for a coat of primer 
before passing on to the central stores area. 

Central stores, as the name suggests, is the middle sec- 
tion of the “U,” housing all the parts and sub-assemblies 
which will be distributed to the assembly line. Also included 
in this area is the shipping dock with crating facilities and 
railway loading spur. The utility of this area’s function 
may readily be seen when we consider the production tech- 
nique used by Hyster. Both models of lift truck, YT-40 
and QN-20, are produced by the same assembly line. 
Though this might suggest a waste of time and manpower 
due to altering the assembly line to run the different prod- 
ucts, not one truck is lost in the change-over. Here, Hyster 
capitalizes upon materials handling economy. Since Hyster 
lift trucks are constructed in production orders of 100, the 
central stores area pre-polls parts into bins so that the spe- 
cific number of parts to complete the run of one hundred 
is included in these bins. These pre-stocked bins are moved 
to the various assembly points and, as the model of truck 
is changed, it is only necessary to remove a rack of bins and 
substitute the bins containing the new parts as the last model 
of the series passes the individual station. Hyster lift trucks 
can switch these bins quite readily. In this manner eight 


YT-40s or eleven QN-20s are produced daily. 
The Assembly Line 


Here is assembly, the six-stage operation that turns the 
effort and ability of many men into a functional reality. 
(continued on page 24) 


An air pump can easily be hung on the side of a 
locomotive using the Hyster forks. (Courtesy of 
Hyster Co.) 
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— the university of illinois at... 


Harvard on the rocks 


From American Highways tor July 
comes this discussion of ancient survey- 
ing and construction procedures: 

The “old man” came into the office 
just as a surveying party was starting 
out. “When you boys come back,” he 
said, “I will show you a translation of 
that Egyptian document, written on 
papyrus, about 4,000 years ago. It is 
a report to the Pharoah of that time.” 

This was the translation: 

“Know, O mighty Pharoah, that I 
have made inspection of the works of 
the upper Nile. I found the builders 
to be a most strange breed. First cometh 
men with a three-legged prong with 
which they make divers observations. 
When they approach a village the maid- 
ens fleeth and the villagers bewail ex- 
ceedingly because they always aim the 
prong at a house saying: “it must be 
moved,” although the desert stretcheth 
for miles around desolate. Sometimes 
the prong men drive little stakes in the 
ground. They play a game and wait 
until someone knocks down one of the 
stakes, and then the prong men jump 
up in the air and shout and tear their 
hair and call on Ra and Osiris and 
Isis and Horos an all the lesser gods, 
and they become exceedingly wroth. All 
about a little stick. They also make 
many hieroglyphics, many of which they 
themselves do not understand. 

“Vhen cometh the contractors. They 
are a class that have many possessions 
and ride in fine chariots, but they easily 
run to bitter tears, and they runneth 
down the work to be done, to each 
other, that they may make the other 
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afraid and he add much expense to his 
calculations. 

“Then cometh the material men clad 
in fine raiment and the maidens meet 
them with gleeful smiles, as they have 
something magic called an “expense ac- 
count.’ They are all worshippers of 
the Sacred Bull. Every morning they 
chant “O Sacred Bull, keep us full 
of thy substance because only with thee 
can we make our living.” 


“Then cometh the letting of the con- 
tract. Whereat one contractor draws 
the prize, and the rest of the contrac- 
tors beat their breast and pour ashes 
on their heads, and say with a mighty 
shout, “He can’t do it for the money.” 
Always have they said this, and always 
to the end of time will they say it, even 
until the stars grow cold. 

“But the low bidder he smiles and 
is pleased with himself, wise in his own 
conceit, and he hunteth up the three- 
prong men and taketh them to dine with 
him, and handeth the check to a mate- 
rial man.” 


ENGINEERING SOCIETIES 
AS 'C E 


At their November meeting the mem- 
bers of the student chapter American 
Society of Civil Engineers heard Mr. 
Gary Cass, former Pierite, and now 
an engineer with Universal Concrete 
Form Company discuss the “Use of 
Uni-form Accessories in Concrete Form 
Work.” Mr. Cass also presented an in- 
teresting movie illustrating Uni-form 
accesories in use on such prominent 
construction jobs as the Wacker Drive 


Extension and the Caribe Hilton, a 
luxurious hotel in the West Indies. 
The accessories are adaptable to all 
types of concrete work and the intro- 
duction of these devices should prove 
valuable to those civils interested in 
construction work. 


AIEE 
Professor J. D. Ryder, head of the 


electrical engineering department on the 
Urbana campus presented an enlighten- 
ing discussion on “High Speed Digital 
Computers” before the November as- 
sembly of the Student Chapter, Ameri- 
can Institute of Electrical Engineers. 


At their December meeting the EE’s 
will hear Mr. J. C. Foss, station de- 
sign engineer, Commonwealth Edison 
Co. speak on the New Ridgeland Gen-: 
erating Station, an enormous power sta- 
tion constructed on Chicago’s South- 
west side. | 


SAME 


Newest of engineering societies on 
the Chicago campus is the Society of 
American Military Engineers, accepted 
into the senior branch at a formal meet- 
ing-banquet October 25. 

Officers of the Society are Clifton 
Zabka, president; Richard Krammerer, 
vice president and treasurer; John Cur- 
tis, secretary and George Hunt, pro- 
gram chairman. 

The Society has as its purpose the 
acquainting of the members with con- 
temporary military engineering projects. 

The Society’s magazine, The Mili- 
tary Engineer, is an outstanding one 

(continued on page 34) 
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behind the grill cloth 


(concluded from last issue) 


Once the loudspeaker is designed and 
manufactured, it becomes necessary to 
couple the moving cone to the surround- 
ing air. If the radiation from the re- 
verse side of the cone is presented a 
path to the forward side less than a 
wavelength in extent, destructive can- 
cellation will ensue, resulting in dimin- 
ished acoustic output. This means that 
at moderately low frequencies some 
method of separating front and back 
radiation must be provided. 


In general, baffles may be considered 
as falling into two classifications: the 
infinite baffle, with its almost infinite 
number of variations, and the horn. The 
infinite baffle attempts to separate the 
front and back radiation, either allow- 
ing one half the energy to be dissipated, 
unused, in a separate chamber or body 
of air, or in the many, more familiar 
forms of baffles, to reinforce the front 
radiation by delaying the rear radiation 
and introducing it, at the proper time, 
and in the proper phase, to augment the 
sound intensity. A true infinite baffle 
is seldom seen, however, since for low 
frequencies, a baffle radius of the order 
of 15 or 20 ft is indicated. The usual 
approach to this is to mount the speaker 
in a wall. This is not always practicable, 
however, and the search for a compact 
baffle has brought forth a number of 
designs, probably the most notable being 
the bass-reflex enclosure. 

The bass-reflex enclosure is a highly 
specialized development resulting from 
the attempts to condense the size of the 


by Bob Quick, e.ph. ‘54 


infinite baffle. It is not an infinite baf- 
fle nor does it closely approximate one. 
The principle upon which it operates 
is rather simple to explain in general 
terms, but mathematical development of 
the formulae defining its parameters is 
quite another matter. Shortly before the 
point at which low frequency response 
begins to fall off, there is a rise in 
speaker sensitivity at the resonant fre- 
quency of the assemblage. This resonant 
response peak is utilized in connection 
with a resonant column of air in the 
bass-reflex enclosure. he resonances of 
the two cancel, the speaker cone becomes 
effectively coupled to the air, and the 
port, situated close to the speaker, be- 
comes the virtual source of the sound 
waves. By means of this artifice, low 
frequency sound output may be extend- 
ed about an octave. Below this point, 
however, the response drops off, thus 
necessitating the choice of a speaker 
with a low resonant frequency to begin 
with. Furthermore, improvement in per- 
formance is rather problematical unless 
the cabinet is designed expressly for the 
specific loud speaker with which it is to 
be used. For the casual or home con- 
structor, the data necessary to design 
such a cabinet is usually unobtainable, 
unless a small laboratory is at his dispos- 
al. In the usual case, good results are to 
be obtained only when the cabinet has 
been experimentally developed for a spe- 
cific application, usually by the speaker 
manufacturer. 

Understandably, then, the bass-reflex 
enclosure is somewhat of a makeshift 
device, a ‘two-wrongs-make-a-right’’ 


Vertical and lateral sections of the Klipschorn. A comparison of the two 
illustrations will reveal the added stiffness chamber at the rear of the 
modified horn. (Courtesy of Radio and Television News). 
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proposition, but it still has much to rec- 
ommend its acceptance. The construc- 
tion is simple and economical, the cabi- 
net is of a tasteful shape and practical 
size, and is readily disposed harmoni- 
ously amidst the décor of almost any 
room. This is more than can be said of 
many of the other methods of baffling. 


The horn is more to be considered an 
acoustic transformer rather than a baf- 
fle. By effecting the transformation of 
acoustic power in a high pressure, low 
volume current state at the throat of 


Rear three-quarter view showing 
interior detail of a folded, expo- 
nential corner horn of the modified 
Klipsch type constructed by Dean 
Everitt. (Courtesy of Wilson C. 
Stone). 


the horn, where it is coupled to a rela- 
tively heavy vibrating source, the speak- 
er; to a low pressure, high volume cur- 
rent state at the mouth, where it is 
coupled to a relatively light vibrating 
medium, air, which acts as the load, it is 
seen that the horn is, primarily, an im- 
pedance matching device. Proper selec- 
tion of horn parameters enables the de- 
sign of units for a number of different 
purposes, although the most common 
use is for high power speech reinforce- 
ment or reproduction where the atten- 
dant increase in speaker efficiency and 
power sensitivity affords a considerable 
reduction in expensive amplifier power. 
Particularly for open air use, the vari- 
able directional characteristics of a horn 
permit the economical use of sound 
power. 

There are five types of horns; classi- 
fied by their flare, they are: the conical, 

(continued on page 30) 


13 


skimming industrial headlines 


radar routs poachers 


Radar—the restless electronic eye 
that sees through miles of fog or dark- 
ness—is driving illegal fishing from the 
coast of California. 

Since the California Fish and Game 
division installed radar on one of their 
patrol boats, the Albacore, in 1949, the 
number of boat arrests has more than 
doubled. 

Prior to the installation of the radar 
apparatus, fish poaching within the 
California coast’s three-mile limit was 
relatively easy. Illegal fishermen were 
not the least bit leary of entering closed 
fishing areas whenever fog or darkness 
descended. The standard operating pro- 
cedure of patrolmen was to stop the 
boat engines and listen for the engines 
of poacher boats, or wait for a careless 
poacher to show a light, or light a cig- 
arette on deck. 

One dark night recently, a patrol 
captain didn’t see a poacher until the 
patrol boat’s spotlight hit him after ra- 
dar had guided the craft within a yard 
of the poacher’s boat. 

So far, there has been only one boat 
arrest this year, due to the effective- 
ness of the radar system making poach- 
ing too great a risk to attempt. Viola- 
tions of the conservation law are be- 
coming extremely rare, and it is thought 
that in a few years poaching along the 
California coastline will be something 
of the past, thanks to the probing eye 
of radar. 
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Patrol boats equipped with radar stop fish poach- 
ing along the coast of California. (Courtesy of Gen- 


eral Electric). 
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Of sine 


edited by Howie Hadler, ag.e. ‘54 


artificial respiration for jets 


Starting jet engines by “‘artificial res- 
piration”’ has been tested recently in 
Korea. The method, in which exhaust 
blast from one jet is used to start an- 
other directly behind it, seems to be a 
practical means of starting jet aircraft 
at advance bases where external power 
units are unavailable, or in extremely 
cold weather where effectiveness of such 
starting sources is reduced. Because of 
the large amount of power required, 
jet aircraft usually rely upon field 
power units for starting, rather than 
their own electrical systems. 

The tailpipe of an operating jet is 
aligned directly in front and some dis- 
tance ahead of the air intake of the 
plane to be started. When the engine 
of the lead plane is accelerated to full 
power, the exhaust blast is sufficient 
to windmill the power plant of the 
starting aircraft to more than initial 
firing speed and a normal start is made. 

This method of starting jets saves 
many planes which have inoperative bat- 
tery systems or have no access to ex- 
ternal power units, since these planes 
would otherwise have to be abandoned 
and might fall into enemy hands. 


adjustable-voltage control 


Crane controls so sensitive they can 
regulate the movement of a 250-ton 
load to within one thirty-second of an 
inch were tested recently by the U. S. 


° ~ 


Jet engines may now be started by an 
respiration” system without the aid of booster sys- 
tems for power. (Courtesy of General Electric). 


Army Corps of Engineers at McNary 
dam on the Columbia river near Uma-| 
tilla, Oregon. 

Developed by Westinghouse, the new) 
adjustable-voltage control has been in-) 
stalled on the first of two massive 200- 
ton gantry cranes for the dam. These! 
cranes will be used to raise and lower) 
the 126-ton spillway gates at the dam. 
When a gate is raised, the load on the) 
crane approaches twice the weight of the! 
gate, because of the dow aur pres-) 
sure of the water rushing under it. 


Each crane is 60 ft long, 42 ft wide, | 
and towers 77 ft above the top of the| 
dam. Mounted on 16 wheels, the giant 
cranes move along the top of the dam} 
on rails placed 34. ft apart. 

The adjustable-voltage control em-| 
bodies speed-torque Cher cree that) 
inherently cause the motor to slow! 
down in both the hoisting and lowering 
cycle when the load is increased, with-. 
out change in the setting of the control. | 
The control monitors or measures the 
load on the motor, and adjusts the speed | 
accordingly. The system provides a stall- 
ing torque of 200 per cent of full- load 
torque, thus limiting maximum me- 
chanical and electrical stresses. 

The d-c motors for the main hoist, 
trolley, and bridge drives are powered 
through a four-unit motor-generator 
set mounted in the machinery house on 
top of each crane. The set converts 440- 
volt a-c power to direct current power. 

(continued on page 36) 
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Terms like atom, electron, atomic 
pile, and radioactivity are quickly as- 
sociated with mass destruction, people 
killed, and homes burned. This is a 
logical assumption because many people 
had never been exposed to such term- 
inology until after the United States 
dropped the atomic bomb on Japan. It 
was at this time that papers and maga- 
zines started an “‘understand the atomic 
bomb theory’ movement. For years 
after the first atomic explosion, many 
scientists published their own simplified 
explanation of how atomic energy had 
been used to blow up cities, how radio- 
active burns have caused death, and 
even the theory of how the atomic 
bomb may cause the end of the earth. 
As we look back at this first great trend 
in atomic interest, it is easy to see why 


the average person associates atomic 
energy with the atom bomb. 
Within the last few years a new 


topic in the field of atomic research 
has become popular, namely the study 
of radioactive tracers. This project is 
not_designed to develop a new form of 
destruction, but is going to produce a 
material that will be beneficial to all 
mankind. 

Radioactive tracers are just what the 
name implies, radioactive materials that 
can be traced or followed throughout 
‘any movement or reaction. The tracing 
of the movement and amount of certain 
atoms in the plant-soil relationship is 
the main object in the study of radio- 
active tracers with relation to agricul- 
ture. Chemistry has contributed greatly 
to the improvement of scientific agricul- 
ture, but chemical analysis alone does 
not possess the competence that is found 
in the tracer method. A plant can be 
chemically analyzed for its phosphorus 
content, but the plant itself must be 
burned. This procedure is complicated 
and not always accurate. With the use 
of radioactive phosphorus as a tracer, 
the quantity of phosphorus in a plant 
can be determined accurately and sim- 
ply by using a Geiger-Mueller counter. 
The phosphorus from a fertilizer can 
be distinguished from that taken from 
the soil. The rate of absorption can be 
studied because the plant is not de- 
stroyed to obtain an analysis. The ad- 
vantages of the tracer technique may 
make it possible to formulate answers 


AMPLIFIER 
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Block diagram of counting circuit, 
using a scaling circuit and mechan- 
ical impulse recorder. (Courtesy of 
SSSA). 
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a new fool in agricultural research . . . 


radioactive phosphorus 


by John Anderson, ag.e. ‘53 


to many fundamental problems which 
hold the key to some of nature’s guard- 
ed secrets. 

Until now, the widest and most com- 
prehensive tracer research in agricul- 
ture has been performed with radio- 
active phosphorus. The preference is 
probably due to many reasons, but 
mainly because phosphorus is a neces- 


JOHN ANDERSON 


Born in Rockford, Ill., 
John is a product of East 
Rockford High School. 


At Illinois, John is a 
junior is agricultural en- 
gineering. Since he is a 
member of the AFROTC, 
his future plans depend 
upon Uncle Sam. 


John, besides being an 
assistant business manager 
on the TECH, is a mem- 
ber of ASAE and is sery- 
ing on a committee at the 
McKinley Foundation. 


sary element for plant and animal ex- 
istence. Another factor that makes ra- 
dioactive phosphorus a desirable tracer 
is that it has a desirable half-life (14.3 
days), which means that half of the 
phosphorus will be disintegrated in 14.3 
days. 

The radioactive tracer method is 
based on the fact that a certain isotope 
of phosphorus will actually explode and 
change form. During this change in 
form, some minute particles are re- 
leased to move freely along their own 
paths. The detection of these particles 
with the Geiger-Mueller counter is the 
basis of the tracer analysis. 

There are two common methods 
used in tracer research to record the ra- 
diant energy emitted from the explod- 
ing isotope. The Geiger-Mueller count- 
er will “‘click”’ every time a radioactive 
isotope explodes in its presence; there- 
fore, by recording the number of clicks, 
it is possible to calculate the amount of 
radioactive material in one _ location. 
When a special film is exposed to ra- 
dioactive radiations, a picture revealing 
the position of the radioactive material 
will form on the film. The picture pro- 
duced in this manner is called an auto- 
radiograph. 

The production of radioactive ele- 
ments by the cyclotron, in 1936, made 
possible the use of radioactive phos- 
phorus in research. A group of scien- 
tists (Hevesy, Linderstrom, Lang, and 


Olsen) was the first to make use of 
the opportunity of obtaining radioactive 
phosphorus isotopes. ‘They made a few 
experiments with plants and studied the 
abilities of the tracer. The production 
of radioisotopes from the cyclotron was 
slow and costly; consequently, the ad- 
vancement of tracer research was lim- 
ited to only 33 different studies in the 
ten year period between 1936-1946. 


During World War II, the United 
States Government developed an atomic 
pile of uranium and carbon at Oak 
Ridge, Tennessee. By exposing a neu- 
tral element such as sulphur to a neu- 
tron stream in the pile, it was possible 
to obtain a radioisotope of the element. 
It was not until 1946 that the first 
radioisotopes of phosphorus from Oak 
Ridge were made available for non- 
military research. With a method to 
produce radioactive phosphorus at a 
reasonable cost and in quantity, tracer 
research expanded with surprising speed. 

In the United States, two radioactive 
phosphorus research programs have been 
set up. One is a co-operative program 
sponsored by the fertilizer industry. The 
other program is supported by the gov- 
ernment. The two share re- 


(continued on page 20) 
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Percentage of phosphorus absorb- 
ed from fertilizer by tobacco, corn, 
and cotton at three stages of 
growth. (Courtesy of SSSA). 
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honorary and sociely news 


by Mel Rudich, gen.e. ‘53 


MIS 


One of the more recent engineering 
societies is the Mineral Industries So- 
ciety, a student association of the Amer- 

ican Institute of Mining 


and Metallurgical Engi- 
neers. 
This semester MIS 


started off with its annual 

smoker which was held at 
the Illini Union on October 3. The 
purpose of this meeting was to acquaint 
the freshmen and transfer students with 
the members of the society and to offer 
them an opportunity to meet their in- 
structors on an informal basis. H. L. 
Walker, head of the department of min- 
ing and metallurgy, then introduced the 
various department instructors. Coffee 
and donuts were then served and every- 
one had a very enjoyable time. 

The first business meeting of the 
year was held on October 10, at which 
time the movie ‘Copper’ was shown 
on the processes involved in the mining 
and refinement of copper as practiced 
by the Anaconda Copper Company. 
After the film the following officers 
were elected for the fall semester: Daryl 
Gaumer, president; Richard McClin- 
tick, vice president; Warren Holland, 
secretary; and Robert Pounds, treasurer. 

At present the only active committee 
is the Program and Publicity Commit- 
tee headed by Chairman Len Austin. 
Plans and committee appointments are 
being formulated by the officers of MIS 
for the Open House next March. 


CHI EPSILON 


Chi Epsilon was formed as a na- 
tional civil engineering honorary at the 
University of Illinois in 1922. The ob- 
jective of Chi Epsilon is to 
increase the effectiveness of the 
civil engineering profession as 
an instrument of social better- 
ment. Active members are se- 
lected on the basis of scholar- 
ship, character, practibility, and sociabil- 
ity—the four requirements of a suc- 
cessful engineer. 

Active membership is open to all stu- 
dents registered in the civil engineering 
and associated curriculum who are rank- 
ed as juniors or seniors in regular stand- 
ing and who have maintained a grade 
in scholarship in the upper one third of 
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their class. However, it has been the 
precedent of the Alpha Chapter to 
pledge only juniors and seniors in civil 
and general engineering with a grade 
point average of 4.0 or better. 

The publication of The Benchmark, 
a monthly newspaper for civil engineer- 
ing students, monthly luncheons, busi- 
ness meetings, initiation of pledges, and 
the initiation banquet are a few of the 
many Chi Epsilon activities here on the 
campus. 

Bob King, varsity end coach of the 
Illini football team, gave a very inter- 
esting talk on football at the October 
luncheon, and Professor J. E. Cribbet 
was the speaker at the November lunch- 
eon. 

Members initiated at the December 
5 initiation banquet were as follows: 
Louis Baucher, Ronald Beach, Charles 
Beilfuss, Tien-Sun-Chang, Dean Com- 
pher, George Conlee, Harold Honath, 
John Kaya, John Landgren, Norman 
Latker, James Lubin, Khalid Mah- 
moud, William Richardson, Leroy 
Ruesch, William Schnobrich, Walter 
Stanke, Robert Stoll, Alfred Tarabori, 
Robert Watson and Tom Willette. 

Officers for the fall semester are 
Pete Kuhns, president; John Jombock, 
vice president; Harry Hillman, secre- 
tary; Stamley Rupiper, corresponding 
secretary; Henri Cowger, treasurer. 


AIEE-IRE 


On October 18 and 19 the AIEE- 
IRE sponsored Paul W. Klipsch of 
Klipsch and Associates, Hope, Ark. Mr. 
Klipsch has developed a 
corner speaker called the 
Klipschorn and he gave 
two talks concerning it. 
The first was a nontech- 
nical talk and demonstra- 
tion given. at Smith 
Music Hall. The second 
talk was technical and 
was given at the EE 
graduate seminar in 100 
Physics Lab. At the October 30 meet- 
ing Mr. Carl Miller of Weston Elec- 
trical Instrument Corporation gave a 
lecture demonstration entitled “Behind 
the Instrument Dial.” The lecture con- 
cerned the construction and movements 
of the basic electrical measuring instru- 
ments, the ammeter, voltmeter, and 


wattmeter. Instruments in plastic cases 
were exhibited showing internal detail 
and actual operation. 


On November 8th, Alfred Crosley 
and Walter Wallin of Alfred Crosley 
and Associates of Chicago displayed 
their exhibit of newly developed elec 
tronic instruments. After the meeting 
the exhibit was open for public inspec 


tion in 138 and 146 EEB. 


The December meeting of the AIEE- 
IRE was held at 7:30 p.m. in 138 FEB 
December 13. Mr. Arthur L. Riche, 
vice president, Micro Switch Division 
of the First Industrial Corporation, 
Freeport, Ill., was the speaker. His 
subject was “Micro Switches.” 


ASCE 


At the October 11 meeting of the 
student branch of ASCE, Professor 
Guillou of the hydraulic department, 
gave an illustrated talk on 
“Scouring Behind Bridges.” 


AMERICAN 

society oF |! Highlights of his talk were 
emphasized by slides _ of 
bridges near Shelbyville. 
Professor Richardson, archi- 
tect, gave a talk, “The 


Growing Importance of Civil Engineer- 
£ p g 

ing in Architecture” at the November 
13 meeting. 


IES 


The Illuminating Engineering Society 
is composed of illuminating engineering 
majors, illumination faculty, and any 
architects who are interested 
in the rapidly progressing 
field of illuminating engineer- 
ing. After their business meet- 
ings, the IES have a speaker 
from one of the various larger 
industrial corporations. Mr. B. Lazer- 
son, engineer for the Solar Lighting 
Company, presented an interesting talk, 
accompanied with color slides, about the 
modern store and school lighting that 
are being installed in Chicago. | 


A man recently had a new house 
built. Inspecting it, he concluded that 
it didn’t look very strong. He mention- 
ed it to the architect. 

“Well, after all,’’ replied the archi- 
tect, “you've got to consider that we 
haven’t got the wallpaper on yet.” 
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For engineers 
who like 


~ Challenging work 


en 8A UNIT OF THE BELL 


DECEMBER, 


Meeting this country’s civilian and military 
production needs is providing an endless vari- 
ety of problems to challenge the best of engi- 
neering brains. 


Here at Western Electric, as in all big manu- 
facturing concerns, the job calls for the pooling 
of special skills by mechanical, electrical, indus- 
trial, chemical, metallurgical and other engi- 
neers—to come up with the right answers. 


The primary job at Western Electric—the 
manufacturing unit of the Bell System—is to 
make the thousands of kinds of telephone equip- 
ment needed to keep this country’s telephone 
service going and growing. Many of these prod- 
ucts are so tiny or so unbelievably complex— 
calling for such precision—that you’d think 
they could be made only by skilled technicians 
working under closely controlled laboratory con- 
ditions. Yet Western Electric engineers devise 
machines and techniques which enable workers, 
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after a short training period, to turn these 
things out under factory conditions. There’s a 
real kick in doing work like that! 


And, because of the specialized experience 
gained in our regular telephone job, Western 
Electric is also working on many important 
communications and electronic equipment proj- 
ects for the Armed Forces. Such things as radar 
fire control systems for the Navy’s biggest guns 
and for anti-aircraft guns—radar bombing sys- 
tems for America’s largest planes—multi-chan- 
nel radio sets for all types of military aircraft— 
electronic marvels to launch, guide, and explode 
the latest guided missiles—provide opportuni- 
ties galore for creative production planning. 


Both of Western Electric’s jobs—telephone 
and military —are vital to this country’s present 
and future strength. Both are filled with chal- 
lenges for the best engineers of today and 
tomorrow. 


by Bob Schrader, ch.e. ‘54 and John Huber, ag.e. ‘52 


Last Minute Cramming 


There’s an exam coming up tomor- 
row so like all good engineers my room- 
mate and I are exerting ourselves to 
the utmost in preparation. I’]l admit it 
is a little hard to concentrate with that 
Esquire calendar leering at me from 
the middle of our muddled table. Amaz- 
ing, isn’t it, how she can be so discreetly 
clothed with two long black gloves. 

Dragging my eyes back to the open 
TAM text I pry out a confusing ques- 
tion and fire it at my roommate. I have 
to fire it with quite a loud report for 
he is in his normal position (normal 
to the wall) and is playing one of his 
Errol Garner records. I keep telling 
him how it sounds like banquet music 
and every time I do he noisily blows 
his stacks. It really does sound like ban- 
quet music though—don’t know why my 
saying so upsets him. 

Anyway, he finally turns down the 
volume and I repeat the question. By 
this time I’ve forgotten the answer I 
wanted so while he is dissertating to 
great length on why the frictional force 
does no work on a non-slipping, rolling 
body I turn my attention to our belch- 
ing radiator in the corner. We've nick- 
named it “Mt. Vesuvius” for obvious 
reasons. Ihe value is broke so when- 
ever we want some heat (and when 
don’t we?) we just unscrew the plug 
and let the steam spew out. There is 
some discussion as to what stage its 
eruptions typify. I say it is in the Strom- 
bollian phase because it doesn’t crust 
over between eruptions but just expels 
steam. My roommate however maintains 
it is in the Pelean phase because of its 
long periods of dormancy. (These dor- 
mant periods occur on cold days when 
we have no classes so we usually have 
to run outdoors fairly often and roll 
in the snow to get warm.) 

Without the plug, which has mys- 
teriously disappeared, “Mt. Vesuvius” 
disgorges enormous amounts of steam. 
This steam has a marked effect on the 
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wallpaper on that side of the room and 
the plaster also seems to be weakening. 
The room’s humidity is somewhere in 
the nineties and we are trying to decide 
whether to dry it out by having a truck- 
load of calcium chloride dumped in the 
corner or just toss a handfull of dry ice 
toward the ceiling and let precipitation 
take its course. We're afraid though that 


JOHN HUBER 


this latter method would produce freez- 
ing rain and make it very difficult to 
get in bed. Ever try to sleep under an 
ice blanket ? 

Dear roommate has finished his an- 
swer to my question, whatever it was, 
and has promptly fallen asleep. Guess 

t’s up to me to get my knowledge alone 
now. Let’s see, a point on a cylinder 
rolling down a plane moves along a cy- 
cloidal path, therefore, the frictional 
force is... acting ... and those black 


gloves go good with her blonde hair— 
about the same shade as that one’s las 
night. Wonder what she’s doing no 

.. mighty nice last night . . . yes in- 
deed ... like the way she... i 
The Christmas holidays always seem) 
to be a time for reviewing the past year 
and also for looking ahead. The Bilgel 
hereby takes an end-of-the-year look 
into the future. What year shall we’ 
look at? George Orwell picked 1984, 
so that should be good enough for us. 
Without further ado, i 


Engineering Campus: 


JANUARY 


The return to school following 
Christmas vacation was postponed for 
a day as the Fighting Illini were play- 
ing in the Kangaroo bowl at Mel- 
bourne, Australia. The University air-| 
port was alerted to handle the influx 
of jetmobiles carrying students coming 
directly to school from Melbourne. En- 
gineering campus went wild celebrating 
the victory over the University of Mel- 
bourne. Instructors refused to hold 
class for three days. “‘Let’s give the 
boys a chance to celebrate’ was the 
general opinion. 


FEBRUARY 


This year the University tried out 
its new system of final exams. Instead 
of writing finals, students used head- 
pieces especially developed by the U. of! 
I. These headpieces analyzed the stu- 
dent’s brain waves to find out how 
much he knew about a course. This} 
plan was a failure, though. A PE ma-_ 
jor accidently stuck his head in an en-» 
gineering physics headpiece and _ short- 
circuited the whole system. 


MARCH 


As a novelty this year, St. Pat’s Ball 
was held as a tribal dance in the Bel- 
gian Congo. The dance started at the 

(continued on page 38) 
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This is a 
magnification 
of what 
abrasive 
material ? 


Commercial 
Diamond 


Fused Silicon 
Carbide 


Fused Aluminum 
Oxide 


Boron 


Carbide 


The answer “‘Fused Aluminum Oxide’”’ 
gives you a passing mark. But, it’s not 
just ordinary fused alumina. It’s Norton 
32 ALUNDUM? abrasive in a single 
crystal, containing more than 99% pure 
fused alumina — hailed as the “greatest 
abrasive contribution to increased grind- 
ing production in more than 40 years.” 


How It’s Made 


When bauxite is submitted to an ex- 
tremely high temperature in an electric 
furnace by an ingenious Norton Process, 
grains of 32 ALUNDUM abrasive form 
in a fluid matrix where each grain grows 
into a single, complete crystal — strong 
in shape and with many sharp points on 
all sides. The matrix not only contrib- 
utes to 32 ALUNDUM. §abrasive’s 
unique crystalline structure but also 
absorbs impurities from the melt. This 
accounts for the better than 99% purity. 


The matrix is then dissolved away by 
a complicated chemical process and the 
released grains are washed and screened 
to size. No crushing is necessary. 


Amazingly Versatile! 


The extra sharpness and crystalline 
form of Norton 32 ALUNDUM abra- 
sive enables it to grind cast iron, alu- 
minum, bronze, brass, soft steel, high- 
speed steel and cast alloy tool mores. 
Its versatility is further borne out by a 
typical report. In one prominent plant, 
Norton 32 ALUNDUM wheels, replac- 
ing other wheels, accounted for over-all 
time savings, floor to floor, of: surface 
grinding — 26.3%; internal grinding — 
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13.1%; tool grinding — 13.2%; 
drical grinding — 25%. 


cylin- 


Worth Remembering 


This example of “making better prod- 
ucts to make other products better” 
promises an interesting future to young 
engineers who want to contribute to new 
developments. Norton Research is well 
worth investigating. 


Free Folder 


highlights the cost- 
cutting advantages of 
Norton 32 ALUNDUM 
abrasive on countless 
grinding jobs. Write 
for your copy. 


*Trade-Mark Reg. U. S. Pat. Off. ke areigy odes 


Gordon R. Finlay, Ph.D., Cornell '42, examines a 
specimen with the Metallograph in the Physical 
Testing Laboratory at the Norton electric furnace 
plant in Chippawa, Canada, 


NORTON 


TRADE MARK REG. U.S. PAT. OFF. 


_Malaking better products to make other products better 
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CERAMIC SURFACE PLATES & 


NON-SLIP FLOORING 


BORON CARBIDE PRODUCTS i 
fF 


NORTON COMPANY, WORCESTER 6, MASS De HUSEITS 


BEHR-MANNING, TROY, N. 
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PHOSPHORUS... 


(continued from page \5) 


sults obtained and are not trying to 
compete. 

The fertilizer industry has a Phos- 
phate Research committee with V. San- 
chelli as its chairman. This committee 
received $19,000 in 1947 from volun- 
tary contributions given by 30 com- 
panies in the fertilizer industry. The 
money was given ‘‘exclusively to spon- 
sor joint industry-experimental station 
research projects employing the radio- 
active tracer technique for the solution 
of fundamental problems in soil-plant 
fertilizer relationships.” 


The government tracer research pro- 
gram is operated by a combination of 
the United States Department of Agri- 
culture and many individual state re- 
search stations. The USDA, with head- 
quarters at Beltsville, Maryland, was 
the first to start the expansion of radio- 
active phosphorus research. In 1947, 
five men worked with radiophosphorus 
in the research laboratory at Beltsville. 
In 1948, twenty-five men were working 
at Beltsville alone, while the program 
was functioning in fifteen different 
states. Another example of the sudden 
expansion can be seen from the increase 
in the use of radioactive superphosphate. 
In 1947, 100 /bs were used; in 1948, 
700 Zbs, and in 1949, 1,100 Zds of trac- 
er material were used throughout the 
country. 

The phosphate research performed 
with radioactive tracers can be divided 
into three groups as follows: the study 
of fertilizer application in relation to 
plants and soils, the study of plant dis- 
tribution of phosphorus, and the study 
of phosphorus metabolism in animals. 
These divisions are not strictly individ- 
ual because some experiments will fall 
into all three groups. 

The use of radioactive phosphorus as 
a tracer in the study of fertilizer appli- 
cation is by far the most popular of the 
three groups. The demand for commer- 
cial phosphate fertilizer is increasing 
yearly. In 1947, the country spent 
$758,000,000 for 17,000,000 tons of 
fertilizer. It is easy to see that this 
extra cost will reflect in the price of 
food bought at the neighborhood store; 
therefore, the fertilizer problems should 
be everyone’s concern. The factor caus- 
ing the big research demand is that a 
very low per cent of this large amount 
of phosphate fertilizer applied to the 
soil is consumed by the farm crops. Ex- 
periments with radiophosphorus have 
proven this fact, and it is hoped that 
with the help of radioactive phosphorus 
tracers, new methods to improve the 
efficiency of fertilizers can be found. 

The tracer methods used to find the 
per cent of phosphorus absorbed by a 
plant from a fertilizer are fairly simple 
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and easy to understand. The procedure 
used in an experiment to determine the 
phosphorus absorption of oat plants will 
illustrate this point. 

A good grade of soil was measured 
into a jar, and a dozen oat seeds were 
planted in a circle around the inside 
of the jar. When the plants were about 
two in high, a measured amount of ra- 
dioactive phosphorus solution was added 
to the soil in the middle of the circle 
formed by the oat plants. When the 
oats were ripe, they were harvested and 
the amount of radioactive phosphorus 
present in the oats was recorded by a 
Geiger-Mueller counter. By comparing 
the number of clicks per minute record- 
ed when the oat heads were in contact 
with the counter to the number of clicks 
per minute recorded from a volume of 
the original solution, it was possible to 
calculate that 33 per cent of the phos- 
phorus applied was absorbed by the oat 
plants. 

If tracer experiments of this type are 
performed with many different farm 
crops, it may be possible to reveal that 
the amount of fertilizer left unused by 
one crop may be partially recovered by 
different crops. 

Radioactive phosphorus tracers are 
being used to find the reason why farm 
crops make use of only a small per cent 
of the applied fertilizer, and how to- 
day’s fertilizing methods can be im- 
proved. This research project can be 
divided into the solution of three prob- 
lems: what per cent of phosphorus is 
fixed in the soil and how it is possible 
to lower this percentage; where is the 
best location to apply the fertilizer with 
relation to the plant; and in what fer- 
tilizer composition does the phosphorus 
best make itself useful for plant absorp- 
tion? It will take many years of re- 
search to formulate absolute answers 
for the problems, but the work has be- 
gun already. Some radioactive phos- 
phorus experiments have shown their 
importance by recording definite figures 
relating to certain reactions. 


Phosphorus fixation in the soil causes 
the loss of a large amount of fertilizer. 
The fixation occurs when certain soil 
materials bind the phosphorus in a water 
insoluble state which is not readily 
available for plant absorption. With the 
use of radiophosphorus, it is possible to 
study the rate of this fixation in differ- 
ent soils. 


The following experiment is an ex- 
ample of the methods used in this study. 
A small amount of radioactive phos- 
phorus was combined into a fertilizer 
compound, and with a Geiger-Mueller 
counter the number of radiations per 
minute was recorded in a solution of 
the fertilizer. The fertilizer solution 
was then shaken with a certain type of 
soil. The mixture was filtered and the 
filtrate tested with the counter. The 


: 
: 
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difference between the count of thi 
original solution and the filtrate woul 
reveal the per cent of phosphorus fixe¢ 
by the soil. Similar experiments pe 
formed on different soil types reveale 
that (varying with soil composition 
from 20 to 95 per cent of phosphoru 
fertilizer is fixed by the soil. The fix 
ation experiments also revealed that the 
small amount of fluorine present 1 
commercial fertilizers has a tendency t 
increase the phosphorus fixation. 


The second important problem to b 
solved in the realm of commercial phos 
phate fertilizer is the placement of th 
fertilizer for best results. Radioactivi 
tracers have also been a great aid to th 
solution of this problem. In the gen 
eral method used in an experiment 0 
this kind, radioactive phosphorus fer 
tilizer was placed in soil at differen 
locations with respect to the plant. Th 
amount of phosphorus absorbed by thi 
plant from the different placements cai 
be found by the use of a geiger-Muelle 
counter arrangement. Many interestin; 
facts have been revealed by this type o 
experiment. For example, a tracer ex 
periment with sugar beets showed tha 
fertilizers placed only four in awa 
from the seed were not found in th 
plant until it had grown five in high 
The sugar beet needs the fertilizer at | 
much younger stage than when it 1 
five in high. It was found (in contras 
to the beet experiment) that fertilize 
placed too close to the potato seed dam 
aged the young root; therefore, potat 
fertilizer would be more efficient 1 
placed five in away from the seed. 


An increasing number of experiment 
are being performed with differen 
types of phosphate fertilizer. An experi 
ment with superphosphate fertilizer an 
TVA phosphate fertilizers treated witl 
radioactive tracers was performed i 
Iowa. The results revealed that plant 
consumed a slightly higher per cen 
from the superphosphate mixture. In| 
greenhouse, the utilization of phos 
phorus from manure was being studied 
The experiment was performed fairl 
simply with manure from sheep whicl 
had been fed a radioactive phosphoru 
compound. 

In the near future, tracer tests wil 
be able to tell the farmer how, when 
and where to place his fertilizer so 1 
will have the most effective and effi 
cient results on each farm crop. 

Radioactive phosphorus tracers hay 
been used in any studies relating t 
plant consumption and distribution o 
phosphorus. These studies are very im 
portant because they reveal during wha 
period a certain plant consumes th 
greatest amount of phosphorus, how 
each plant distributes its phosphorus 
and how certain plant diseases injur 
plant tissue. 

(continued on page 42) 
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) many Jobs SO well... 


' ON THE BACK. When it comes to shoveling snow, you’ll agree that this machine is a great improvement over the old hand 
vel. Just as U'S S Cor-TEN Steel, of which it is made, is a great improvement, for many purposes, over ordinary steel. For 
TEN permits equipment like this to be built lighter, and yet to possess the great strength and rugged resistance to abrasion 
‘corrosion essential for satisfactory performance. Only steel can do so many jobs so well. 

| 


FACTS YOU SHOULD KNOW ABOUT STEEL 


Steel costs less than every other metal in the world. It is 
cheaper per pound than the cheapest material from 
which clothing is made. It is cheaper than the lumber that 
goes into your home. It is even cheaper than the pulp 
upon which your daily newspaper is printed. 


RN MAILING ROOM. Ever wonder how all those millions of magazines that 
rinted every month in America are packaged for shipment? Many of them 
ied into wrapped bundles with Gerrard Round Steel Strapping, made by 
Steel—on Gerrard Model Q semi-automatic tying machines like these. 


NITED STATES STEEL 


€ : pepyriin : 
elping i #, pfs oh. Eee ie This trade-mark is your guide 


to quality steel 


CORPORATION »* GERRARD STEEL STRAPPING COMPANY »* GUNNISON HOMES, INC. * NATIONAL TUBE COMPANY e¢ OIL WELL SUPPLY COMPANY 
D STATES STEEL PRODUCTS COMPANY + UNITED STATES STEEL SUPPLY COMPANY © UNIVERSAL ATLAS CEMENT COMPANY ¢ VIRGINIA BRIDGE COMPANY 


HYSTER COMPANY... 
(continued from page 11) 


The remaining full side of the “U” is devoted to this 
operation. The first step of final assembly begins when the 
trunnion counterweight is brought in from the outside 
storage stacks and set upon the dolly which carries it down 
the assembly line. At this station, the hydraulic package 
unit is installed, and the frame is lowered over the entire 
unit.. The muffler, gas tank, rear wheels, axle, motor brac- 
ket, generator, and fire-extinguisher are also mounted on 
the frame here. Now on to station number two. On the 
production line, right by station two, the sub-assembly of 
the hydraulic tank and valve is carried on. Station two then 
installs this unit, plus the tilt cylinder, and connects the 
hydraulic unit installed at station one. Another sub-assembly 
is connected with station three. The complete power unit, 
motor, clutch, and transmission is built on its own assembly 
line intersecting the main line at right angles. A complete 
test is run during this sub-assembly operation, and the power 
unit is approved before installation. This power unit is 
installed at station three, where dash unit, wiring, horn, 
differential, and rear steering mechanism are also connected. 
At station four, the front steering assembly is added, along 
with the brakes and battery. The fifth station adds what- 
ever accessories are desired, completes all connections and 
readies assembly for the installation of the upright hoist 
unit. After this, at the sixth station, there is the final addi- 
tion of the upright hoist assembly with front wheels and 
overhead guard. Now completed, the lift truck is driven 
from the assembly line for inspection, final spray painting, 
and final inspection prior to shipping. Parallel to this main 
assembly line, there is a quasi-assembly line for the pro- 
duction of the Salisbury turret truck. At present, due to 
the diversity in models, since approximately 25 variatioris 
are available, this assembly line is to a great extent a custom 
construction operation. The Salisbury turret truck handles 
20,000 76 loads with its five horse motor, and is expected 
to be of great use to the railway industry. 


Hyster and You 


Within the last two years, Hyster in Danville has 
doubled its payroll, and, at the present time, is employing 
slightly less than 500 workers. This trend has rather an 
encouraging flavor for those of you who will soon be meet- 
ing the labor market, for it means that there will, in all 
probability, be a promising demand for engineers capable 
of meeting Hyster’s requirements. When considering these 
“requirements,” it is well to note that, at present, a large 
percentage of Hyster’s engineering staff is comprised of 
University of Illinois graduates. It is a policy of the plant 
to do much of the recruiting for industrial talent from this 
University. Hyster’s affinity for University of Illinois 
engineering students is particularly fortunate because of 
the fine working conditions which are present at the plant. 
There are the usual inducements, paid holidays, overtime 
premiums, a paid vacation schedule based upon length of 
employment, wage differentials for workers of second and 
third shifts, an annual bonus, and a pension plan, but the 
friendly spirit that prevails is also an invaluable asset. For 
example, one of the men remarked to me, “I’ve only been 
here a little over a year, but I’ll bet that I already know 
400 of the 500 men in this plant by name.” This seems to 
be the rule rather than the exception. It spells cooperation. 
Reflecting this cooperative spirit is the employee organized 
credit union for saving and borrowing, and the mutual bene- 
fit association which compensates members for time lost 
through illness or accident which is not covered by work- 
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men’s compensation. The Hyster family also has its sports 
agenda, including bowling, basketball, and baseball. 
Though predictions as to any future trend is risky, 
whether Rose Bowl or industry, present indications, as 
reflected in a discussion with members of the production 
planning staff, seem to indicate that the expansion of a 
growing Hyster Co. will accommodate the talents of a 


The QN-20 can be equipped with a revolving Load- 
Grab. This particular model has a 12 ft. lift. (Cour- 
tesy of Hyster Co.) 


few new engineers in the near future. This may be of more 
importance to you due to the fact that Hyster has long 
followed the policy of picking young men for the organiza- 
tion. The cumulative effect of this information is_ best 
summed in this suggestion: If you are interested in obtain- 
ing information as to YOUR opportunity with Hyster Co., 
contact Vic Vandevoir, the very able personnel manager, 
who will be glad to discuss job opportunities with you. 


Next Month—Central Foundry Division, General 
Motors Corporation 
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German crowd, part of ihe 1,250,000 from East and West Berlin, sees a typical RC 


Freedoms window in the lon Curtain” 


You've read the story of last summer's 
TV demonstrations in Berlin. It at- 
tracted a million and a quarter 
Germans — including thousands who 
slipped through the Iron Curtain to 
see Western progress at work. 
Behind this is another story: How RCA 
engineers and technicians broke all rec- 
ords in setting up these Berlin facilities. 
The project called for a TV station and 
studio, a lofty batwing antenna, and the 
installation of 110 television receivers at 
strategic points. Such a program would 
normally take several months to com- 
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plete. It was installed and put to work 
by RCA in a record-breaking 85 hours! 


Programs witnessed by Berliners included 
live talent shows, sports events, news com- 
mentaries, and dramatizations of the Mar- 
shall Plan. Observers pronounced reception 
fully up to American standards — another im- 
pressive demonstration of democracy’s tech- 
nical ingenuity and leadership. 


* * * 


See the latest wonders of radio, television, 
and electronics at RCA Exhibition Hall, 36 
West 49th St., New York. Admission is free. 
Radio Corporation of America, RCA Build- 
ing, Radio City, New York 20, N. Y. 
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Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations ). 

e Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

e@ Design of component parts such as 
coils, loudspeakers, capacitors. 

@ Development and design of new re- 
cording and producing methods. 

@ Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


RADIC CORPORATION of AMERICA 
World Leader in Radio — First in Television 


A television program. 
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introducing .. . 


by Tom Madden, m.e. ‘54, Henry Spies, ag.e. ‘52 


JACK RITT 

One of the outstanding members of 
the February graduating class is Jack 
Ritt. He will receive his degree in com- 
munications engineering in the depart- 
ment of electrical engineering. 

A native of Racine, Wisconsin, Jack 
is a veteran of 22 months in the Navy. 
During his military career he attended 
electronics school and served as a trans- 
mitter attendant in Bermuda. A true 
dry land sailor, the most water he en- 
countered was in a tropical hurricane 
while stationed there. 

Jack entered the University of Illi- 
nois in September, 1948, soon after 
being discharged from the Navy. Since 
that time, he has been making himself 
known throughout the campus. A mem- 
ber of Delta Upsilon fraternity, he 
worked on the Campus Chest during 
his first year. His other activities in- 
clude being a member and secretary of 


TENSION CONTROL 
AND LEATHER 


make a good team 


TENSION. 
CONTROLLING 
MOTOR BASE 


HAmiticary LEATHER BELTING ~Luoeialion 


Headquorters for Authentic Power Transmission Dota 


41 PARK ROW, NEW YORK 16, NEW YORK 
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JACK RITT 


committee of Eta Kappa Nu, electrical 
engineering honorary, Tau Beta Pi, and! 
last year he was vice president and this| 
year president of Sigma Tau, engineer- 
ing honorary. He also is song leader 
and house manager of his fraternity. 

His collegiate career has also in- 
cluded one semester at the University 
of Wisconsin, where he fulfilled the 
dream of most engineers and took no 
engineering courses. 

When he has time for hobbies, he 
pursues his favorite, photography. He 
has been an amateur photographer for 
the last eight years. 

In February, industry will gain an 
outstanding engineer. His campus as- 
sociates are sure that he will exceed 
expectations. 


BOB LENZINI 

Many students here at Illinois are 
familiar with the fine defensive line 
work of Bob Lenzini 754 on Saturday 
afternoons in Memorial Stadium. Few 
of them, however, realize that Bob’s 
real ambition for life’s work is a career 
in civil engineering. 

Bob, who lives in North Chicago, 
Illinois, graduated from Waukegan 
Township high school with the class of 
1950. While attending Waukegan high, 
he studied a college preparatory course 
containing the courses needed for entry 
into the U. of I. college of engineering 
and at the same time participated ac- 


BOB LENZINI 


tively in football and track. When asked 
why he chose engineering to study, Bob 
replied that he has always been in- 
terested in it and decided some years 
ago to take it up upon entering college. 

A sophomore in civil engineering, con- 
struction option, Bob finds that his 
schoolwork and football playing keep 
him well occupied most of the time. 
Bob is a member of the local chapter of 

(continued on page 30) 
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Behind Every Success There’s 


PLANNING 


by H. V. FULLER, Supt. Time Study and Planning Dept. 


General Machinery Division, ALLIS-CHALMERS MANUFACTURING COMPANY (Graduate Training Course 1939) 


LANNING is an important part of man- 

ufacturing machinery—and of build- 
ing a career, too. This planning, however, 
must be based on information and ex- 
perience. You don’t always have all the 
facts about industry that you need at the 
time you leave engineering school and 
start planning your own future. At least, 
that’s the way it was with me when I got 
my degree in Mechanical Engineering at 
University of Wisconsin in 1936, 


New 30-ft. boring mill now operating in Allis-Chalmers’ West Allis shops. It supplements 


engineering drawings and material specifi- 
cations. And from this data we plan the 
sequence of manufacturing operations— 
determine the equipment and_ tooling 
required, and set up time standards for 
each operation. 

You can get some idea of the volume 
of work from the fact that our West Allis 
Machinery Division shops ship an aver- 
age of eight million pounds of finished 
machinery per month—representing a 


older, slower 40 ft. mill, and greatly increases capacity on big, heavy work. Both mills are 
scheduled practically around the clock, seven days a week. 


T took a job with a big manufacturer, 
but within a year the work I was doing 
ended, and my employers referred me to 
the Allis-Chalmers Graduate Training 
Course, I enrolled in 1937—and then my 
knowledge of industry really began to 
grow. There was the usual round of the 
plant—shops, offices, various departments 
—where I saw a wide range of work at 
first hand. I worked with steam turbines, 
pump testing, and on the electrical test 
floor. About half way through the two- 
year course I got really interested in the 
manufacturing side of the business. After 
four months of plant layout work I went 
to the Time Study and Planning Depart- 
ment, and finished out my course there in 
1939, In 1945 I became Superintendent. 


This Is the Starting Point 


In this department we really start the 
manufacturing operation, We’re given the 


ALLIS-CHALMERS 
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H. V. FULLER 


range of products from small V-belt 
sheaves to massive crushers, steam and 
hydraulic turbo-generating units, cement 
kilns, sewage pumps, motors, flour mills, 
and power transformers. 


Look Before You Decide 


As a Graduate Training Course engineer 
here you may become interested in manu- 
facturing. There’s a great need for trained 
engineers in this work. Or, you may find 
your interest lies in some other field— 
designing, research, sales, personnel, ser- 
vice anderection. Inanycase,theGraduate 
Training Course gives you a chance to 
look them all over, gain practical first- 
hand experience, plan your career on a 
sound basis of knowledge. 


Do Your Own Planning 


The course is flexible—you help plan it 
yourself and can change it as new interests 
or opportunities develop. There’s no other 
spot in industry that offers such a wide 
range of experience—so many choices for 
a carecr. 

Tv A vy 


If you want to get further details as to 
qualifications, salary and operation of 
the course, get in touch with any Allis- 
Chalmers district office. Probably the 
manager was a G T C himself. Or, write 
for literature. 


x 


One of the three 6000 
kw 3-machine Allis- 
Chalmers motor-gen- 
erator sets in large 
Eastern steel mill. 
These units provide 
direct current for 
motors driving 68- 
inch hot strip mill. 


7 


Allis-Chalmers Manufacturing Company, 
Milwaukee 1, Wisconsin 
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RESEARCH ... 
(continued from page 9) 


waves. There are not enough of them. 
Aerosols obscure vision because they 
scatter light waves. The amount of light 
scattered depends upon the size and con- Transition 
centration of the particles as well as the section 


index of refraction of the material. Inlet duct 
Most liquid aerosols scatter light most aks 
effectively when in the range of 0.3 6 


to 0.6 microns in diameter. Large drops 
do not scatter light as effectively, but 
they absorb some to contribute to ob- 
scuration. The familiar blue haze of 
industrial areas is due to particles of 
0.3 to 0.6 microns. 

The mass of particles 0.5 microns in 
diameter necessary to obscure vision 1s 
about 500 milligrams per square meter. 
(Notice that concentration is given by 
area and not volume. This means that 
if one were looking through a tube one 
meter square, he could see only as far 
as the 500 milligrams of aerosol oc- 
cupied the tube. If the volume were 
one cubic meter, the visibility would 
be one meter. If the volume were 10,- 
000 cubic meters, visibility would be 10 
kilometers.) An aerosol of this size at 
a concentration of one milligram per 


Dust outlet 


é 

, 
small aerosol would have 1,600 particles 
per cubic centimeter, the fog would sel- 
dom have more than five. 

Because the mass and momentum of 
aerosol particles are very small, the par- 
ticles tend to follow the streamline flow 
pattern of the gas around an obstacle. 
This limits water sprays as a means of 
removing aerosols from gases since the 
particles merely flow around the drops 
of water. A spray scrubber is useful 
only with particles of large size, and 
then only when the gas is exposed to 
the spray for 15 to 30 seconds. This 
same property limits the use of baffles 
for removing small aerosols. A combi- 
nation of spray and baffles is often 
fairly effective, however. 

If an aerosol is sufficiently concen- 
trated, the particles will coagulate and 
lower the concentration. The rate of 
coagulation is approximately proportion- 
al to the square of the concentration 
and almost independent of the particle 
size. Aerosols existing in the atmos- 
phere will not contain more than 100,- 
000 particles per cubic centimeter. 

Even though the vapor pressure of 
small droplets is higher than normal, 
small liquid aerosols quickly evaporate. 
Since only so much liquid can be con- 


Cleaned air out 


cubic meter allows 1,600 feet visibility. To:dust hopper tained by the gas as a vapor, larger 
A fog of 200 milligrams per cubic meter The cyclone separator is the most drops are formed at the expense of 
with a particle size of 5 to 50 microns widely used type of gas-cleaning the smaller ones. This explains why 


has a 500-foot visibility. While the equipment. 


(continued on page 32) 


WASHINGTON'S LENCSHIRE HOUSE _ 
AIR CONDITIONED BY FRICK 


The 126 apartments in this new 8-story building on Wisconsin Avenue 
are kept cool and comfortable by three Frick refrigerating machines. 
Evaporative condensers, placed on the roof, save 95°%/, of the water 


Construction Company. 
| A Frick air conditioning unit 

(of 5 or 7!/2 hp. size) or a cen- 
tral system like that at Lenc- 
shire House, will increase 
profits in your business. 

The Frick Graduate Training 
Course in Refrigeration and Air 
Conditioning, operated over 30 
years, offers a career in a grow- 
ing industry. 


Three NEW "ECLIPSE" Compres: rs RUSE ORGMO CNA 
in Service at Lencshire House ‘Also Builders of Power Forming ond Sawmill Machinery 
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When the country’s largest railroad 
lou dsp eaker SY. Sti en was planned in the Baltimore 


and Ohio’s yards near Chicago, the choice of cable to be 
used was a key factor. With 37 miles of underground 
cable involved, subsequent maintenance costs could con- 
ceivably be a major item if any but the best cable were 
to be used. 

Okonite cable was chosen for this job because of its 
superior rubber insulation and the resistance of its. 
Okoprene sheath to alkalis, acids, oils and other corrosive 
substances encountered in railroad yard installations. To- 
day, 197 two-way loudspeakers, 50 paging speakers, a 
complete telephone and printing telegraph system, and an 
independent inter-communicating system between offices 
in the yard are operated over Okonite cables in this 


network. 
@®e@ @ 


Tough jobs are the true test of electri- 
cal cable... and installations on such 
jobs usually turn out to be Okonite. 


OX insulated wires and cables 
8788 
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choice for the future? 


e It takes all kinds of engineers to design, produce and distribute 
SQUARE D's broad line of electrical equipment. 

e Throughout its years of expansion Square D’s prime source of 
engineering talent has been schools such as yours. Not only electrical 
engineers. Mechanical and industrial engineers, too. 


Would you like to know more about Square D and the opportunities we offer? 


SQUARE D COMPANY CANADA LTD., TORONTO « SQUARE D de MEXICO, S.A., MEXICO CITY, D.F, 
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GRILL CLOTH... 


(continued from page \3) 


the parabolic, the exponential, the hy- 
perbolic, and the cylindrical. The last 
is more to be considered a transmission 
line and is used in only one instance; 
the acoustic labyrinth, a folded cylin- 
drical horn which achieves the purpose 
of an infinite baffle—phase inversion. 
‘The acoustic labyrinth may be a very 
compact unit, but its complex structural 
nature makes it a somewhat less inviting 
solution to the problem than would ap- 
pear upon first consideration. Of the 
remaining types, the exponential and hy- 
perbolic horns are most widely used. 
While an infinite horn will not radiate 
power below its cut-off frequency, the 
finite exponential and hyperbolic horns 
radiate almost undiminished power up 
to the cut-off, with the hyperbolic ex- 
hibiting a slight rising characteristic 
and, although power is attenuated, both 
will radiate below cut-off, whereas the 
finite conical and parabolic horns not 
only do not radiate below cut-off, but 
allow a decided attenuation of radiated 
power before cut-off is reached. 

Folded exponential horns are widely 
used in theatres for efficiently radiating 
large amounts of low frequency power. 
In a size commensurate with ready 
placement amongst residential furniture 
is the Klipschhorn, a folded exponential 


corner horn of minimum dimensions. 
The design and construction of such a 
unit is exceedingly involved and _ repre- 
sents a handsome investment of time 
and money, thus, unfortunately, placing 
this very desirable development out of 
general consideration. 

Placement of the speakers and en- 
closures is quite important, particularly 
so, in the home. Most loudspeakers and 
baffling structures exhibit directional 
characteristics to a greater or less de- 
gree. Usually, the resultant acoustic 
power is concentrated along, or near, 
the axis of the speaker. Placement of 
the speaker assemblage near the middle 
of a wall results in several “dead” 
spots in the adacent corners of the room. 
If, however, the speaker is placed in a 
corner, not only is this undesirable con- 
dition ameliorated, but an even more 
attractive dividend accrues. Since the 
solid angle through which the source is 
required to radiate has been reduced 
from 27 to ™, or % to 7/2 steradians, 
the average power radiated has been 
increased by a factor of at least two, 
and possibly four. These effects hold 
rigorously for a simple point source 
only, but apply approximately for an 
open radiator such as a speaker in a 
flat baffle, and may be extended to 
other types upon occasion. This effect 
may be duplicated by mounting two, or 
four, or more single speakers close to- 


; 

| 
gether on a large flat baffle. The ef 
fective mutual radiation impedance is 
increased to the point where the cone: 
are effectively coupled to the air, where: 
upon, the speakers not only heconte more 
efficient, but more distortion-free. There 
is still another advantage to this sys. 
tem. Using several speakers of lower 
power dissipation capabilities, smallei 
speakers possessing a higher upper cut- 
off frequency are acceptable, providing 
a rather novel and inexpensive manner 
of attacking the problem. 


This last mentioned method appears 
most attractive, and is certainly worthy 
of further investigation, because it, of 
all the various systems, does not involve 
a prohibitively expensive and compli- 
cated approach. Surely, there must be 
an easy way to do it! 


INTRODUCING 
(continued from page 26) 


Delta Tau Delta national social fra- 
ternity. 

Upon graduation his plans are strict- 
ly in construction engineering, as he 
plans to end his football career here at 
Illinois. So here’s “hats off” to Bob 
Lenzini—first string guard for the 
Fighting Illini, and a fine engineering 
student. Best of luck, Bob, in both of 
your chosen fields of endeavor. 


Attention! February Graduates 


Join Your Alumni Association Before Leaving 


The Campus And Save 


Regular 


Special 
$ 1.00 
$ 4.00 
$70.00 


Savings 
$ 3.00 
$12.00 
$10.00 


“Convenient payment plan available. All memberships include 


subscription to Alumni News 


Send in your membership or call in person at our office 


of I. 
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Dragonfly eye for a war plane— 
blown of optical glass 


As any naturalist can tell you, the dragon- 
fly has one of the best eyes there is for seeing. 


His eye is a button, set well out from his 
head. It lets the dragonfly see in all directions 
without craning his neck. 


Now war-plane pilots aloft have just such 
a convenient eye to see with—the glass bub- 
ble shown above. Set in the skin of a plane— 
and fitted with an optical system—it gives a 
clear, horizon-sweeping view. 


This new kind of eye for war planes marks 
the first time in the history of glass-making 
that perfect optical glass has been mass-pro- 
duced by blowing. And because the blowing 
is so accurate, the bubble needs a minimum 
of grinding and polishing to meet exact opti- 
cal specifications, 


Before such a bubble could be blown, 
Corning had first to develop ways of forming 
optical glass shapes directly from the molten 
glass. This was accomplished during World 
War II, when Corning devised a method of 
manufacturing lens blanks of perfect optical 
glass by machinery. 


Today, shaping optical glass by blowing 
greatly extends the usefulness of optical glass 
for industry as well as the Armed forces. 


Making optical glass more useful is just 
one way that Corning, in a full century of 
glass-making, has helped glass become one 
of today’s most versatile engineering materi- 
als. Corning has developed more than 50,000 
formulas for making glass, and they are be- 
ing added to, day by day. 


means research in glass. 


Throughout industry, Corning means re- 
search in glass—research that is constantly 
turning up new ways to make glass do count- 
less jobs better than they’ve ever been done 
before. 


So after you’re out of college and are 
planning new products or improved 
processes, it will pay you to call on Corning 
before you reach the blueprint stage Corning 
Glass Works, Corning, N. Y. 


CORNING 


1851100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL—1951 


1951 
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RESEARCH ... 

(continued from page 28) 
fog droplets are seldom smaller than 
five microns. 

The concentration at the ground of 
aerosols from stack gases depends sole- 
ly upon the rate of discharge and not 
upon the concentration of the stack 
gases. However, the concentration and 
deposition of an aerosol increase with 
an increase in the stack height. The 
more turbulent the air, the less will 
be the concentration and deposition at 
the ground. Although much _ publicity 
has been given to the rate of collection 
of aerosols deposited as dust, such a 
measurement does not do any more than 
indicate the general cleanliness of the 
locality. It does not bear any relation 
to that part of the polution which af- 
fects visibility. 

Aerosols which penetrate the respira- 
tory passages will sometimes cause lung 
trouble. Although most types will mere- 
ly color the tissues, silica and asbestos 
will cause pulmonary diseases. Silicosis, 
a menace to many coal miners, is caused 
by chemical action and is not a simple 
irritation problem. The disease often 
leads to tuberculosis. If the victim is 
exposed to the silica for a long period 
of time, his lungs may be virtually 
destroyed. In coal mining, the dust may 
be kept at a safe minimum by using 


Ait Flow 
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Above drawing illustrates the prin- 
ciple of operation of an electrosta- 
tic precipitator. (Courtesy of the 
lowa Transit). 


wet-drilling and cutting methods; that 
is, by running water over the surface 
being worked on. The water is gener- 
ally available in the mine. 

If the particles to be removed from 
the gas are large enough, they may be 
removed by settling. By increasing the 


flow area so that the linear velocit 
of the gas is less than 10 feet per sec 
ond, settling is easily accomplished. Th 
efficiency of this method is increase 
by decreasing the turbulence of the ga: 
Often rods, screens, or curtains ar 
suspended in the settling chamber fo 
this purpose. The size of the settlin 
prohibits this method for particles smal 
er than 43 microns in diameter. 


The cyclone is the most widely use 
gas-cleaner. In a simple cyclone, th 
contaminated gas enters tangentiall 
from the duct and passes through th 
annular section in a cork-screw motior 
In the conical section, the direction o 
the gas flow is reversed, and the clea 
air leaves through the exit duct. Th 
aerosol particles are thrown to the wal 
of the cleaner by centrifugal force an 
fall out the bottom. The efficiency 1 
over 90 per cent for particles larger tha 
10 microns, but for particles less thai 
three microns in diameter, cyclones ar 
not efficient. 

Aerosols can_ be electrostaticall: 
charged. If an aerosol is passed ove 
one of a pair of electrodes, the particle 
will be attracted to the other. The elec 
trostatic method of precipitation is wide 
ly used. Plants which have sulfuric aci 
mist in their waste gases very often us 
this method. 


(continued on page 42) 


BARNSTEAD 


DEMINERALIZERS 


When manufacturing processes re- 
quire only high-test mineral-free water, 
Barnstead Demineralizers are the best 
producers . . . 5c per 1000 gallons of 
demineralized water with a minimum 
of supervision and maintenance. Barn- 
stead Demineralizers increase produc- 
tion, reduce rejects and insure better 


products control. 


arnstead =x 


STILL & STERILIZER CO. 


45 Lanesville Terrace, Forest Hills, Boston 31, Mass. 
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Write Today 


For Literature! 


ZED g 


EASY TO READ MARKINGS 
THAT ARE DURABLE 


rode; finest genuine leather hand-stitched case; “‘instan- 
taneous” readings. Engineers who know specify Lufkin. 


BUY 


TF KCUIN ‘rom your HARDWARE DEALER 


LUEKIN 


SAGINAW, MICHIGAN + New York City « Barrie, Ontario 


FOR ACCURATE, LONG MEASUREMENTS 


SELECT THE UF KIN 


CHROME-CLAD 


“ANCHOR” 
STEEL TAPE 


Popular for heavy duty 
work on oil field, steel 
mill, or heavy construc- 


tion jobs. Built with 
greater durability and un- 
usually large easy-to-read 
figures. The Anchor fea- 
tures: patented Chrome- 


Clad non- 
LD 


glare finish 
that won’t 
chip, crack, 
peel or cor- 


» 
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THE DU PONT 


DIGEST 


M.E.’s AT DU PONT [3] 


Plant engineering and production supervision 
offer interesting careers for science graduates 


In the past two issues of the Digest 
you’ve read of the broad opportuni- 
ties that are offered mechanical en- 
gineers in research and development 
work at Du Pont. 


“This month let’s look at oppor- 
tunities for men interested in any 
of the branches of plant engineering 
—such as maintenance, power, design 
and construction—or in production 
supervision. 


Efficient maintenance is an impor- 
tant cost factor in the continuous 
processes of a modern chemical in- 
dustry. The M.E. is called upon to 
diagnose troubles, work out correc- 
tive measures, and supervise repairs. 


Frequently he increases produc- 
tion by developing preventive main- 
tenance measures. So vital is this 
work that in one division of the Com- 
pany, 500 men of all crafts, along 
with a routine maintenance group, 
spend almost all their time on it. 


One example of the problems fac- 
ing Du Pont engineers is the main- 


A FIREMAN adjusts louvers for the proper com- 
bustion of pulverized coal. Blown into furnace 
through pipes, it burns at 2500°F . 
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tenance of pumps made to tolerances 
of 0.0001” and operating at pressures 
up to 6000 p.s.i. 


In power work, also, problems re- 
quiring application of mechanical en- 
gineering principles arise. For in- 
stance, a metal required in one chem- 
ical process is melted at 800°F. by 
immersion heaters fired by butane, 
which is expensive. Conversion to 
fuel oil presented the problem of 
complete combustion in the immer- 
sion chamber. Du Pont M.E.’s re- 
designed the heaters so combustion 


OVERHAUL on polythene area injection pump is 
six-hour job for three men. Work must be 
scheduled for minimum disruption of output. 
could be complete and the hot gases 
recycled in water to use all the avail- 
able heat. 


In design and construction of 
chemical plants, mechanical engi- 
neering again is of major importance 
because of the wide variety of plants 
built and intricacy of their equip- 
ment. Engineers collect basic data, 
design and select equipment. They 
also supervise many steps of con- 
struction until the plant is operating. 


F. E. SPELLMAN, JR., B.S.M.E., M.M.E., Ohio 
State ’51, and D. A. Smith, B.S.M.E., Pur- 
due ’40, discuss a change in feed wheel design 
of nylon spinning machine. 


Production supervision attracts many 
mechanical engineers. Men who have 
the ability and interest usually move 
into it by one or two routes: they ac- 
quire background on all stages of a 
plant’s operations by helping design 
the plant, or by operating on the job. 


MAINTENANCE TEAM making a speedy change of 
a methanol valve to minimize production loss. 


Sometimes students of mechanicalen- 
gineering feel that in a chemical com- 
pany they will be overshadowed by 
chemical personnel. This is not the case 
at Du Pont. Here, hundreds of adminis- 
trators and supervisors, up to the rank 
of vice-president, started as M.E.’s. 


Opportunities for men and women with many 
types of training are described in the 40-page 
brochure ‘The Du Pont Company and the College 
Graduate.” For your free copy, address 2521 Ne- 
mours Bldg., Wilmington, Del. 


REG. U. s. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
. » THROUGH CHEMISTRY 


Entertaining, Informative — Listen to ‘‘Cavalcade of 
America,”’ Tuesday Nights, NBC Coast to Coast 
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A curious tourist recently visited 
some old ruins in New Mexico. While 
gazing at the dinosaur bones that were 
all over the place, he met an aged In- 
dian who acted as a sort of a guide 
thereabouts. 

“How old,” he asked, addressing the 
Indian in his native tongue, “are those 
bones ?” 

“One million and three years old,” 
promptly replied the Indian. 

“That's cutting it pretty fine,” re- 
marked the tourist. “How can you be 
so definite?” 

“A geologist told me that they were 
one million years old,” replied the In- 
dian, ‘“‘and that was three years ago.” 


ae cg 


A young man whose father had been 
hanged was filling out a college appli- 
cation. After the usual hereditary ques- 
tions, there was one asking the cause 
of the death of his parents. He thought 
awhile and finally put down this an- 
swer: ‘‘Mother died of pneumonia. 
Father was taking part in a public cer- 
emony and the platform gave way.” 

% = %. 

Something that will pop up just be- 
fore ST. PAT’S ball next March: “Is 
this dance formal, or can I wear my own 
clothes?”? Answer:Take your choice, 
which means, wear your own. 


NAVY PIER... 


(continued from page \2) 
in its field and is a clearinghouse for 
information on the progress of most 
government, civil, and military engi- 
neering projects. 


AIA 

Louis Moro, president, student chap- 
ter American Institute of Architects, 
will present a movie on ‘Architecture 
in the Western United States” at the 
next meeting to be held early in De- 
cember. 

The group also is making plans to 
visit several new buildings now under 
construction in the Chicago area. 


ASME 


The November meeting of the stu- 
dent branch American Society of Me- 
chanical Engineers featured Mr. L. B. 
Cottrell of the American Steel Foun- 
dries who spoke on “Opportunities for 
Engineers in Railroading.” 

Mr. Cottrell outlined the various 
positions open to engineers in depart- 
ments on American railroads and their 
advantages for the young graduate. 

The ASME has featured other prom- 
inent speakers at past meetings relat- 
ing to the student engineers future and 
plans to continue the series this fall and 
winter. 


that the draftsman needs. 


KEUFFEL & ESSER CO. 


Est. 1867 


NEW YORK ¢° HOBOKEN, N. J. 
Chicago ® St. Louis * Detroit * San Francisco * Los Angeles * Montreal 
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@ LEROY* Lettering equipment is standard in drafting rooms 
everywhere. No special skill is needed for perfect, regular 
lettering and symbol drawing. There are LEROY templates in 
a variety of alphabets and sizes, as well as for: electrical, 
welding, map, geological, mathematical and other symbols 


Ker 


Drafting, 


*Trade Mark® Reproduction and 


Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


STEELE BRYAN SMITH 
B.S. U.S. Navy Academy, 1923 


Known not only in the general en- 
gineering drawing department where 
he was an instructor, but throughout 
the entire Pier, the infectious smile 
of this genial man did much to 
brighten even the cloudiest day. 


Mr. Smith came to Navy Pier on 
its opening day in October, 1946, and 
was on the job daily until the second 
week of the fall, 1951 semester. At 
his home in Lake Zurich he passed 
away on October 27. His loyalty to 
the Pier is evidenced by the fact that 
he attended a football game between 
the Pier team and Camp McCoy only 
the day before his death. 


As a Commander in the United 
States Navy, Smith held various posi- 
tions, both at sea and on land. He 
saw service on a submarine in China 
waters and also was in charge of the 
Branch Hydrographic Office at Chi- 
cago before accepting a post as Ex- 
ecutive Officer in charge of Tufts 
College Naval Training Unit. He held 
this post prior to his position at Navy 
Pier, 


The following quotation from Tufts 
Tracer, a magazine of the Tufts 
Naval Training Unit issued at the 
time of his retirement, expresses the 
feelings of our students and faculty: 


“No one called “attention” when the 
short, balding commander in_ blues 
walked through the door and out on 
the ramp of the right-hand balcony 
above the main floor of Cousen’s gym- 
nasium. But before he had descended 
the steps to the main floor, walking 
rapidly, every man in the assembly 
was standing and applauding. He 
waved, and the applause grew louder, 
swelling and beating the rafters. A 
lieutenant stood and _ motioned 
“enough,” but the applause went on. 
After three full minutes the officers 
and guests sat down and _ reluctantly 
the applause subsided.” 


Such was the nature of the man we 
mourn. 
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make ~x 


~ LOCKHEED'S 


great future ~~ 


There’s a better future—a better 
job—waiting for engineers at 
Lockheed Aircraft Corporation, in 
beautiful San Fernando Valley. At Lockheed you are 
well-paid from the start; work in modern, air-conditioned 
Offices; receive training that prepares you for promotion—you are 
part of a team known for leadership in aviation.* 


These Lockheed planes show why Lockheed — 
and Lockheed engineers - earned that reputation for leadership; 


THE VEGA— THE HUDSON BOMBER— THE P-38 LIGHTNING— THE F-94— THE SUPER CONSTELLATION— 


flown to fame by Charles Lindbergh, first American plane to fight first 400 mile-per-hour first all-weather jet interceptor larger, faster, more powerful; the 
Amelia Earhart, Wiley Post. in World War II. fighter-interceptor, assigned to duty with America's plane that bridges the gap between 
aerial defense forces, modern air transport 


and commercial jet transport, 


The jet of the future— 


OOOOO HOR a Hea eeeOeeeoeeesereeeeeee see 


If your placement officer 
is out of brochures, write: 


the plane you will help 


create—belongs in this y M. V. Mattson ~ 
C Employment Manager 2» 


ssoeeeeeceeseeeeecoreee® 
eee eeeeecnccceeeceses 


Seat a et eae tranve, There will always y 
be empty frames like this, waiting to be filled by Lockheed engineers. That's EG & K H F F [) 
AIRCRAFT- CORPORATION 


why Lockheed will always need forward-looking engineers. So why not Bua caren 


make Lockheed’s great future your future. See your placement officer for 


illustrated brochures explaining work—and life—at Lockheed. *Aeronautical training is not necessary: 
Lockheed will train you. 
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SKIMMING ... 


(continued from page \+) 


Despite the heavy loads handled by 
the crane, the main hoist motor is only 
60 hp. This power, transmitted through 
an extensive gear train, permits a maxi- 
mum speed of four feet per minute 
when the main hoist is under full load 
handling the spillway gates. 


deep-freezing with glycerine 


Glycerine may one day be the means 
by which a champion race horse or 
prize bull may sire entire herds of off- 
spring even after death. 

Glycerine has been found to be an 
ideal medium for protecting and _ pre- 
serving live cells when they are quick- 
frozen. Unlike other substances, it has 
the unusual property of cradling the 
cells in the interstices of its crystal 
structure when suspensions of cells in 
glycerine are subjected to low tempera- 
tures. Cells can be kept immobile in 
that way almost indefinitely, and, in 
the case of sperm cells, still remain fer- 
tile and unharmed by the treatment of 
thawing. Other media, even if not toxic 
to the cells, crush or puncture them 
when the suspensions solidify. 

The method has also been adapted 
to the preservation of red blood cells. 
In this case, whole blood is first diluted 


10 to 20 per cent with glycerine and 
then frozen rapidly at —79°C. A re- 
cent method for removing absorbed 
glycerine from the cells after thawing 
has opened the way for possible large 
scale storage of supplies of red cor- 
puscles which can be used for reconsti- 
tuting whole blood from plasma. 

Some cells are destroyed by the treat- 
ment, but in the case of blood cells, 
recoveries of 80 to 90 per cent have 
regularly been made. With both blood 
cells and sperm cells, it is the weaker 
ones that are lost, so that the process is, 
in addition to being a process of pres- 
ervation of cells, a process of selectivity 
of the healthiest cells. 


microscope for study of 
radioactive materials 


Deadly radioactive materials, hidden 
behind a thick concrete wall, can now 
be safely studied and photographed 
under a microscope by atomic scientists. 

The instrument is a special micro- 
scope for examining the structure of 
metals, combined with camera, peri- 
scopes and an illuminating system, in 
such an arrangement that light can get 
in and out through the thick walls of 
the test chamber, but dangerous radia- 
tions from the radioactive specimens 
are completely blocked. 

Operated by remote control, the in- 


New cranes with sensitive control: 
designed to lift 250-ton loads have 
been installed at the McNary dam 
(Courtesy of Westinghouse). 


strument permits atomic researchers | 
work in complete safety. Remotely co 
trolled “mechanical hands” are used 
place the specimens in position and 
remove them after examination. 

Light for illumination of the spe 
men comes from an arc lamp _ outsi 
the thick-walled test chamber, and go 
into the chamber through a lens syste 
placed in a tubular hole through t 
wall. The light is reflected from t! 
specimen, and comes out again throu 
another series of lenses to form the ma 
nified image. 

Both lens systems are offset by mea 
of mirrors, which change the light pa 
from horizontal to vertical, and th 

(continued on page 44) 


NEW BROWN & SHARPE 
HAND SCREW MACHINES 


Handle Short-Run Jobs More Profitably 


Nos. 00, 0 and 2 Brown & Sharpe Hand Screw 
Machines produce small-quantity bar-stock and sec- 
ond-operation jobs with high economy and efficiency. 
Write for detailed literature on these modern cost- 
cutting machines which take stock from %” to 1” 
diameter. Brown & Sharpe Mfg. Co., Providence 1, 


Rhode Island, U.S.A. 
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BROWN & SHARPE ! 


BS 


Books and Supplies 


ILLINI 
BOOKSTORE 


for every engineering need 


* 


UNION 


* 


715 SOUTH WRIGHT STREET 


ON THE CAMPUS 
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A “North Country” trapper...like 
Cast Iron Pipe... has 


STAMINA | 


Trekking long distances in the 


frozen North, on a trapline or behind 

a dogsled, demands stamina! 

And, just as surely, pipe must have 
stamina to serve for a century or 

more as cast iron water and 

gas mains are doing in more than 

80 cities in the United States and Canada. 
In the generations since these gallant 


old mains were installed, horse-drawn 


SEs 


vehicles have given way to 

multi-ton trucks and buses. 

Under the streets crowded utility services 
have been constructed. Yet cast iron pipe has 
withstood the resultant traffic-shock and 
beam-stresses because of its shock-strength, 
beam-strength and crushing-strength. 

No pipe, deficient in any of these 
strength-factors of long life, 

should ever be laid in 
paved streets of cities, 
towns and villages. 


In a 340-mile midwinter race against 
death to bring serum to Nome, Alaska, 
a dog-team and driver covered more 
than 90 miles in a single day—a feat 
still remembered after 25 years, 


Cast Iron Pipe Research Association, 
Thos. F. Wolfe, Managing Director, 
122 So. Michigan Ave., Chicago 3. 
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BILGE... 


(continued from page \8) 


University airport, where a few of the 
school’s antiquated B-36’s took the danc- 
ers to the Congo. Everyone seemed to 
enjoy the dance, especially St. Pat. He 
has now decided to change his perman- 
ent residence from the Boneyard to the 
African jungle. 
APRIL 

After the departure of St. Pat, En- 
gineering council proposed that the 
3oneyard be completely covered over. 
This proposal was quickly shouted down 
by the residents of Champaign-Urbana. 


They refused to be deprived of the 
clear, sparkling little stream which 


lends so much atmosphere to the Twin 
Cities. Said Champaign’s mayor, ‘“The 
Boneyard is like a breath of fresh air 
to me.” 


MAY 


ASCE has volunteered to build an 
addition to Memorial Stadium during 
the summer. This addition will raise 
the seating capacity of the stadium to 
101,369. Since everyone is well aware 
of the penniless condition of our Ath- 
letic Association, ASCE generously vol- 
unteered to bear the cost of this addi- 
tion. 


WHAT IS 


““SURFACE FINISH” 


IN A BEARING 


No bearing can be accurate and smooth- 
running unless it has a fine finish, partic- es 
ularly in the races. It is this plus-quality 
in the finish of “iS Bearings that means 
smooth-running bearings —smooth-running 


machines. S306 Industries, Inc., Phila. 

32, Pa. 7180 
Ball and Roller Bearings 
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SEPTEMBER 

Students returning after summer va- 
cation were surprised by a new addition 
to the engineering campus, the Gar 
Fritts Memorial Tunnel. This tunnel 
runs under Green street between Civil 
Engineering building and the Illini 
Union. The tunnel was named for a 
former editor of The Daily Illini who 
valiantly fought for the safety of en- 
gineering students crossing Green street. 


OCTOBER 


Highlight of the fall semester was 
the dedication of the new 41-story phy- 
sics building. Sparkling white, the build- 
ing will be a campus landmark for years 
to come. One special rule was made 
concerning the building. No examina- 
tions may be given above the second 
floor level. “Too many freshmen and 
sophomores had been jumping out of 30- 
story windows after taking physics hour 
exams. 


NOVEMBER 


The engineering college announced a 
radically new program this month. 
Starting next semester, all classes ex- 
cept laboratories will be given on tele- 
vision. This is practical now, since al- 
most every study room on campus _ has 
at least one T-V set. Hour exams and 
finals also will be given on television, 


with students being put on their hon 
not to use textbooks or compare not¢ 
during exams. 


DECEMBER 
The U. of I. has made a welcon 
Christmas gift to the engineering sti 
dent body. It has abolished all shi 
rules. To replace the slipstick, the Un 
versity presented every engineer wit 
a handy, pocket electronic calculato 
These calculators were an instant suc 
cess. In fact, they are working so we! 
that there is a serious discussion of abo} 
ishing engineers as well. 
And so we leave, with 


wells... 1984. 


fond fare 


An NROTC student was being pu 
through the paces by an old sea captair 
“What would you do if a sudden storr 
sprang up on the starboard?” 

“Throw out the anchor, sir.” 

“What would you do if 
storm sprang up aft?” | 

“Throw out another anchor, sir.” — 

“And if another terrific storm spran 
up forward, what would you do?” 

“Throw out another anchor.” 

“Wait,” said the Captain, ‘wher 
are you getting all your anchors from? 

“From the same place you’re gettin: 
your storms from, sir.” 
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DECEMBER, 


Hughes Fellows Warren Mathews and Art Bryson results of some random noise studies made with 


ennett and Dr. Allen E. Puckett examining the 


1951 


“shown (left to right) with Dr. Robert R. 


AIRCRAFT COMPANY 


Culver City 
California 


use of electronic analog computer in Hughes Re- 
search and Development Laboratories. 


Write Howard Hughes Fellowship Com- 
mittee, Hughes Aircraft Company, Culver 
City, California, for application blank and 
brochure giving further details. Completed 
applications must be received by the Com- 
mittee not later than January 7, 19062. 


Al 


PHOSPHORUS... 


(continued from page 20) 


It is almost impossible to calculate 
the rate of phosphorus absorption by a 
chemical analysis, but the tracer method 
proves to be simple and accurate. The 
tracer method can be performed by 
merely adding a radioactive fertilizer 
to the soil around the plant and taking 
daily. readings from a Geiger-Mueller 
Counter apparatus placed near the 
plant. The results from these experi- 
ments reveal that corn, cotton, soybean, 
alfalfa, and ladina clover absorbed a 
high percentage of their phosphorus 
from fertilizer in the early growth. Po- 
tatoes, on the other hand, were found 
to absorb phosphorus steadily through- 
out their growing season. The differ- 
ence in speed with which plants absorb 
phosphorus was found to be amazing. 
It took 40 hours for a grapevine to 
absorb some _ radioactive phosphorus 
placed at its roots and transfer the 
phosphorus to its leaves, while the same 
process was performed by a tomato 
plant in a matter of minutes. 

Making use of the radioactive tracer 
and the guto-radiograph, it is possible to 
make a picture of the exact movements 
of phosphorus throughout a plant. The 
picture can be formed by merely plac- 
ing the plant tissue, which contains ra- 
diophosphorus, against a special film for 
a few hours. The radiation produces an 
image of its position. Vincent Sauchelli, 
chairman of industry’s Phosphate Re- 
search Committee, has stated that plant 
guto-radiographs “could be used by those 
who are developing better methods of 
tissue-testing for determining the nutri- 
ent deficiencies.” Experiments with guto- 
radiographs revealed that phosphorus 
salts in trees are transported in the bark 
and not through the wood as sometimes 
believed. During the last growing pe- 
riod of wheat the radioactive phosphorus 
can be traced out of the stem and leaves 
and into the head of the plant. 

The phosphorus tracer technique has 
proved itself useful in the study of cer- 
tain plant fungi. A few stalks of wheat 


were inoculated with the common leaf 
rust. By taking guto-radiographs of the 
movement of radiophosphorus, it was 
possible to show that the phosphorus 
went directly to the infested areas. The 
concentration in these spots may be the 
cause of the damage done by leaf rust 
to plants. A similar example was shown 
when guto-radiographs were taken of a 
tree that was infected with a root fun- 
gus. The phosphorus was concentrated 
in the damaged roots and was not trans- 
ferred to the young growing tips. 


The use of radioactive phosphorus as 
a tracer in animal metabolism has so 
far been very limited, but as research 
progresses the number of possible appli- 
cations for the tracer method will be 
indefinite. The first extensive metabo- 
lism research with tracers had been 
performed at the University of Sas- 
katchawan, Canada. The University has 
started a group of tracer experiments 
to study the relationship between the 
phosphorus fed the hen and that in the 
egg. These experiments are started by 
merely feeding the chicken a measured 
amount of radiophosphorus mixed in 
the feed. With a Geiger-Mueller Coun- 
ter it is then possible to find the amount 
of phosphorus used in the production of 
eggs and the development of bones and 
muscle. Experiments have been started 
to study the movement and metabolism 
of phosphorus from the plant through 
the animal, but at this time no results 
are available. 


Many noted statesmen have said that 
hunger has caused more wars and un- 
happiness than any other one thing in 
the world. They have stated that if the 
problem of world-wide hunger could be 
brought to a minimum, it might be the 
end of world wars. The radioactive 
tracer is not expected to solve all the 
causes of hunger, but it is a good step 
in the right direction. 


Social tact is making your guests feel 
at home, even though you wish they 
were. 


RESEARCH ... 
(continued from page 32) 


Two types of filters are in use for 
the removal of aerosols. The deep bed 
or fiber filter consists of multiple layers 
of glass, wool, asbestos, or cellulose fi. 
bers. The fibers may be used in any 
combination or separately. The diametei 
of the fiber determines the efficiency 
of each layer. The efficiency of the 
whole filter is an exponential function 
of the number of layers. Cloth, or fa: 
bric filters can be worn from cotton 
wool, asbestos, glass, or a synthetic fi- 
ber such as nylon or orlon. Steel wool 
has even been considered for high tem- 
peratures. Unless they are cleaned fre- 
quently, the filter will hinder the flow 
of the gas. When the filter is working 
properly, the efficiency is 60 to 80 pet 
cent. 

As stated above, spray scrubbers ar 
ineffective for removing most aerosols. 
By combining the spray and the cyclone 
in one cleaner, however, an efficiency 
of 97 per cent or better may be achieved 
for particles larger than one micron. 

The newest development in the re- 
moval of fine aerosols is that of coagu- 
lation by high-frequency sound waves. 
Waves with a frequency between 1,000 
and 10,000 cycles per second with an 
intensity upwards of 150 decibels are 
used. The coagulated particles are ther 
removed from the gas stream by one of 
the other gas-cleaning methods. In re- 
moving sulfuric acid mist, the large par- 
ticles are collected in a cyclone. Effi- 
ciencies of this method are in the range 
of 90 per cent. 

There are other methods for remoy- 
ing aerosols, but those mentioned are 
the most popular. While the country 
may be the only place where pure ait 
is available at the present, the day 1 
coming when man will be able to clean 


up the mess he has made of the air we 
breath. 


People who have an hour to spare 
usually spend it with someone who 
hasn’t. 
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Perhaps you’ve noticed that lamp bases, tradi- 
tionally made of brass, now are being made of 
aluminum. There’s a story behind this change and 
it tells a lot about the kind of jobs going on at 
Alcoa. 

It started several years ago when engineers of 
two leading lamp manufacturers agreed with our 
suggestion that bases of aluminum would cost less. 
“But will they be as good . . . will we have to 
revise our methods?” they asked. 

The potential savings, a few mills per lamp times 
the 830 million sold each year, made finding the 
answers worth-while. Together we started two 
long-range research projects. One, to test aluminum 
alloys in the weather, fumes and years of standing 
idle that lamps must endure. The other, to find the 
alloy that would take five progressive draws, then 
thread rolling and finally, the high temperature of 
the red-hot glass that is poured in the base. 
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ALUMINUM 


We tested samples, changed alloys, varied 
tempers, rolled different thicknesses. Lamp manu- 
facturers tried each, until one met all requirements. 
Our development men worked long hours to get 
the right solder and flux to join the side wire to the 
base. Adapted them to the high-speed, lamp- 
making machines. 

All this time, the manufacturers had aluminum 
bases installed in seacoast and industrial atmos- 
pheres. Our laboratories ran other tests on lit and 
unlit lamps under corrosive conditions. After 144 
years the reports came in: Aluminum _ bases 
measured up in every respect: conductivity, cor- 
rosion resistance, ease of installation and removal. 

This is typical of the research and development 
jobs now underway at Alcoa. And others are wait- 
ing for the men with the skill and imagination to 
tackle them. ALUMINUM COMPANY OF AMERICA, 
1825 Gulf Building, Pittsburgh 19, Pennsylvania. 
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LEON R. LUDWIG 


Leon R. Ludwig, 47, director of en- 
gineering and research for the West- 
inghouse Electric Corporation’s Atomic 
Power Division, and former manager 
of the Company’s Buffalo plant, died 
at his Pittsburgh home November 1+ 
after a six-weeks’ illness. 


Joining Westinghouse shortly after 
graduation from the University of Il- 
linois in 1925 with a B.S. in electrical 
engineering, Mr. Ludwig attended the 
Westinghouse engineering school and 
the Company’s design school. He was 
then selected to work in the office of 
R. E. Hellmund, chief electrical engi- 
neer. In 1929 he was awarded the 
first Lamme Memorial Scholarship, 
which allowed him to spend a year at 
the University of Berlin, Germany, 
making a special study of conduction 
of electricity in gases, vacuum tubes, 
and mercury rectifiers. 


Returning to Pittsburgh in 1930, he 
was named section engineer in charge 
of mercury-arc rectifiers, and later 
aided in the development of the igni- 
tron. In 1935 he was made manager of 
the protective devices engineering de- 
partment, and made several important 
contributions to the compressed-air cir- 
cuit breaker then under development. 
During World War II he played a 
prominent role both at Westinghouse 
and in the industry at large in the 
development of shock-absorbing circuit 
breakers for the Navy. 


During 1943 Mr. Ludwig averaged 
one trip every three weeks to Berkeley, 
California, where he assisted in the 
Westinghouse project of developing 
assential switchgear apparatus for the 
work of Dr. Lawrence of the Univer- 
sity of California, work that led to 
the development of the atomic bomb. 


Late in 1943 he assumed full charge 
of the Motor Division, and at war's 
end supervised the Division’s move 
from East Pittsburgh to Buffalo, N. Y. 
He returned to Pittsburgh again in 
the fall of 1950 on special assignment, 
and was named director of engineer- 
ing and research for the Atomic Power 
Division in October, 1951. 


SKIMMING... 
(continued from page 36) 


back to horizontal again. Radioactive 
radiations from inside the test cell are 
not reflected and cannot get around the 
offset. 


In using the microscope, which ex- 
tends into the test chamber, the speci- 
men is put into place on the micro- 
scope stage. Looking through a single 
eyepiece, the operator employs the re- 
mote controls to get the specimen ad- 
justed and properly focused. Then the 
visual eyepiece is exchanged for a pho- 
tographic one, and the camera is swung 
into position to make the photograph. 


At the lowest power, the instrument 
shows the specimen in its actual size, 
while the highest power lens gives a 
magnification of 1,000 diameters. These 
different powers are achieved through 
the use of several objective lenses for 
the microscope, which are mounted on 
a revolving turrent and can be swung 
into place by remote control. 

Polarized light, which is invaluable 
in the study of metals, may also be used. 
This is achieved through the use of a 
light-polarizing slide inserted in the 
path of light from the illuminator. 


anchors for planes 


Liaison planes often find it necessary 
to land in confined areas. To facilitate 
such operations, the Air Materiel Com- 
mand has developed a a rocket anchor 
to shorten landing distances. The anchor 
consists of a 28-in steel tube mounted 
in the tail assembly and filled with 
rocket propellent. Attached to the tube 
is a 200-ft stainless steel ribbon wound 
on a hydraulic brake. Just before touch- 
ing the ground, the pilot presses a but- 
ton which fires the anchor and drives 
it 18 im into the ground at approxi- 
mately a 45-degree angle. As the stain- 
less steel ribbon unwinds, the brake 
slows the plane to a smooth, easy stop 
which shortens the normal landing dis- 
tance of the plane considerably. 


brooklyn bridge renovated 


The Brooklyn bridge is being reno- 
vated to serve today’s traffic needs. It 
has been necessary to make the construc- 
tion work very exacting, since the new 
part of the structure had to match the 
19th century architecture of the rest of 
the bridge. 

The 68-year-old East river bridge 
formerly carried two streetcars and two 
elevated tracks and about 3,000 vehicles 
a day. But the subway has replaced 
the elevated, buses have replaced trol- 
leys, and motor traffic of all kinds has 
increased rapidly. 

Objectives of the reconstruction was 
to provide two three-lane roadways, 
which would carry nothing but vehicles, 


at a rate of 6,000 a day. To do this | 
existing intermediate stiffening tri 
had to be eliminated. The cheape 
method would have been to put in 
completely new, deep outer truss, fa 
ricated of rolled sections. 

But New York’s Fine Arts comm: 
sion said such a change would be inco 
sistent with the bridge’s architectu 
and would destroy its 19th centu 
charm. Since the Fine Arts commissio 
which passes on modifications of f 
city’s historical landmarks, would n 
allow the change, it was necessary 
revive the truss by using the same stru 
tural elements originally used; sme 
latticed and boxed members for cor 
pression and eye-bars for tension. 

Work on the bridge was begun 
1950 and the south roadway is no 
complete. All six lanes are expected 
be completed by next spring. 


Aptitude Test? 


If you're one of those students wl 
has aspirations of becoming a great cre 
tive engineer—better start boning 1 
on your geometry. 

One of the nation’s top-ranking i 
ventors says that the ability to sol 
geometry problems is the best intel 
gence tests for creative engineering abi 
ty. 

Dr. Ernst F. W. Alexanderson, rad 
and television pioneer, who was recent 
awarded his 320th patent for inventio 
made during his 49 years with Gener 
Electric, explained that algebra can | 
figured by routine rule, while the sol 
tion of geometry problems requires t 
use of imagination. 

“Tf an intelligence test for enginee 
ing should be adopted, I would say th 
the ability to solve geometry probler 
should be the first consideration,” | 
said. 

The patient clerk took every pair 
shoes off the shelf for his woman cu 
tomer. The floor was strewn with sho 
of all styles and colors. Finally he sai 
“Lady, that is our stock.” 

“Ts that all you have in the store 
she said, disappointment evident in h 
voice. 

“Yes, lady, excepting the pair I” 
got on.” 

Insurance doctor: Ever had any a 
cidents? 

Cowboy: Naw. 

Doctor. What’s that bandage on yo 
hand ? 

Cowboy: Rattle-snake bite. 

Doctor: Don’t you call that an ac 
dent? 

Cowboy: Naw, that dang thing did 
on purpose. 

i ae 

When you argue with a fool—be su 

that he isn’t similarly engaged. 
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